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THE SILLIMAN FOUNDATION 


I N the yeai 1883 a legacj’’ of eighty thousand dollais Avas left to the 
Piesident and FelloAA^s of Yale College m the citj’^ of NeAV Haven, 
to be held in tiust, as a gift fiom hei children, in memoiy of their 
beloved and honoied mothei. Mis Hepsa Ely SiUiman 

On this foundation Yale College ivas lequested and directed to 
establish an annual couise of lectin es designed to illustrate the pres- 
ence and piOAudence, the ivisdom and goodness of God, as manifested 
in the natuial and moial Avoild These iveie to be designated as the 
Mis Hepsa Ely Silhman Memorial Lectures It was the belief of 
the testatoi that any oideily piesentation of the facts of natuie or 
histoij’- contiibuted to the end of this foundation moie eifectively than 
anj’- attempt to emphasize the elements of doctiine or of creed, and he 
theiefoie pioiaded that leetmes on dogmatic or polemical theology 
should be excluded from the scope of this foundation, and that the 
subjects should be selected lathei fiom the domains of natuial science 
and histoiy, giving special pi eminence to astionomy, chenustiy, 
geologj^ and anatomy 

It Avas fuithei diiected that each annual couise should be made the 
basis of a Amlume to foini pait of a senes constituting a memorial to 
Mis Silliman The memoiial fund came into the possession of the 
Coipoiation of Yale Unweisit}’^ in the j’^eai 1901, and the piesent 
volume constitutes the tenth of the senes of memonal lectuies 
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PREFACE 


T he manusciipt of Sn William Osier’s lectuies on the “Evolu- 
tion of Modern Medicine,” delivered at Yale University in 
April, 1913, on the Silliman Foundation, was immediately 
turned m to the Yale Umveisity Press for publication Duly set in 
type, pioofs m galley foim had been submitted to him and despite 
countless inteiiuptions he had already corrected and levised a numbei 
of the galleys when the great war came But with the war on, he tin ew 
himself with eneigy and devotion into the military and public duties 
which devolved upon him and so never completed lus proof-reading 
and intended alterations The careful corrections which Sir William 
made m the earlier galleys show that the lectures were dictated, m the 
first instance, as loose memoranda for oral delivery lathei than as 
finished compositions for the eye, while maintaining throughout the 
logical continuity and the engaging con moto which were so character- 
istic of his hteraiy style In revising the lectuies for publication, 
therefore, the editors have merely endeavored to carry out, with care 
and befitting reverence, the indications supplied m the earlier galleys 
by Sir William himself In supplying dates and references which 
were lacking, his pieferences as to editions and readings have been 
borne in mind The slight alterations made, the adaptation of the 
text to the eye, detract nothing from the original freshness of the 
work 

In a letter to one of the editors, Osier described these lectuies as “an 
aeroplane flight over the progress of medicine through the ages ” 
They are, m effect, a sweeping panoramic survey of the whole vast 
field, covering wide areas at a rapid pace, yet with an extraordmary 
variety of detail The slow, painful character of the evolution of 
medicine from the fearsome, superstitious mental complex of primitive 
man, with his amulets, heahng gods and disease demons, to the ideal of 
a clear-eyed rationalism is traced with faith and a serene sense of 
continuity 
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PREFACE 


The authoi saw cleail}" and felt deepty that the men who have made 
an idea or discovery viable and valuable to humanity are the deserving 
men , he has made the great names shine out, without any depreciation 
of the important work of lesser men and without cluttering up his 
narrative with the tedious prehistoij'- of gieat discoveries or with shrill 
claims to priority Of his skill in diffeientiatmg the sundry “strains” 
of medicine, there is specific witness in each section Osier’s wide cul- 
ture and control of the best available liteiature of his subject per- 
mitted him to range the ampler sether of Gieek medicine or the earth- 
fettered schools of todajr with equal mastery, there is no quickset of 
pedantiy between the authoi and the reader The illustrations (which 
he had doubtless planned as fully for the last as foi the earlier chap- 
ters) are as he left them, save that, lacking legends, these have been 
supplied and a few which could not be identified have with regret been 
omitted The original galley proofs have been revised and corrected 
from different viewpoints by Fielding H Garrison, Harvey Cushing, 
Edward C Stieetei and latteily bj’- Leonaid L Mackall (Savannah, 
Ga ), whose zeal and peisistence m the painstalang verification of 
citations and references cannot be too highly commended 

In the present revision, a number of impoitant corrections, most of 
them based upon the original MS , have been made by Dr W W 
Francis (Oxford), Di Charles Singer (London), Dr E C Streetei, 
Mr L L Mackall and others 

This work, composed originally foi a la)’^ audience and for popular 
consumption, will be to the aspiring medical student and the hard- 
working practitioner a lift into the blue, an mspiiing vista or “Pisgah- 
sight” of the evolution of medicine, a realization of what devotion, 
perseverance, valor and ability on the pait of physicians have contrib- 
uted to this progress, and of the ci editable pait which oui profession 
has played m the general development of science 

The editors have no hesitation in piesenting these lectures to the 
profession and to the reading public as one of the most characteristic 
productions of the best-balanced best-equipped, most sagacious and 
most lovable of all modern physicians 
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B ut on that account, I say, we ought not to reject the ancient Art, 
as if it were not, and had not been properly founded, because it 
did not attain accuiacy in all things, but rather, since it is capable of 
reaching to the greatest exactitude by reasoning, to receive it and 
admire its discoveries, made from a state of great ignorance, and as 
having been well and properly made, and not from ehance (Hippoc- 
rates, On Ancient Mediane, Adams edition, Vol 1, 1849, p 168 ) 

T he tiue and lawful goal of the sciences is none other than this* 
that human life he endowed with new discoveries and powers 
(Francis Bacon, Novum Oiganum^ Aphorisms, LXXXI, Sped- 
ding’s translation ) 

A GOLDEN thiead has run throughout the history of the world, 
• consecutive and continuous, the work of the best men m succes- 
sive ages From point to point it still runs, and when near you feel 
it as the clear and blight and searchmgly irresistible light which Truth 
throws forth when great minds conceive it (Walter Moxon, Pilo- 
cereus Semhs and Othei Papeis, 1887, p 4 ) 

F or the mind depends so much on the tempei ament and disposi- 
tion of the bodily organs that, if it is possible to find a means of 
lendermg men wisei and cleverer than thej’^ have hitherto been, I be- 
lieve that it IS in medicine that it must he sought It is tiue that the 
medicine which is now m vogue contains little of which the utility is re- 
markable , hut, without having any intention of decrjnng it, I am sure 
that theie is no one, even among those who make its study a pro- 
fession, who does not confess that aU that men know is almost noth- 
ing m compaiison Avith what remains to he known, and that we could 
be flee of an infinitude of maladies both of bodj’- and mind, and even 
also possibly of the mfirimties of age, if we had sufficient knoAvledge 
of then causes, and of all the remedies with which natuie has provided 
us (Descartes Discouise on the Method, Philosophical Works 
Tianslated b}’- E S Haldane and G R T Ross Vol I, Cam Univ 
Press, 1911, p 120 ) 




CHAPTER I 


INTRODUCTION 


S AIL to the Pacific ^vith some Ancient JMaiinei, and traveise daj^ 
by da}!" that silent sea until 5’'OU leacli a legion never befoie fur- 
rowed by keel where a tinjr island, a meie speck on the vast 
ocean, has just iisen fiom the depths, a little coial leef capped with 
green, an atoll, a mimic earth, fiinged ^vith life, built up through 
countless ages by life on the remains of life that has passed away 
And now, with wings of fancy, ]om lanthe m the magic car of Shelley, 
pass the eternal gates of the flaming lampaits of the woild and see 
his vision ' 

Below lay sti etched the boundless Umveise* 

There, far as the lemotest line 
That hmits swift imagination’s flight. 

Unending orbs mingled in mazy motion, 

Immutably fulfilling 
Eternal Natme’s law 
Above, below, aiound, 

The ending systems foimed 
A mldeiness of haimonj’^ 

(Daemon of the World, Pt I ) 

And somcAvheie, “as fast and fai the chaiiot flew,” amid the mighty 
globes would be seen a tinj^ speck, “eaith’s distant oib,” one of “the 
smallest lights that tmnkle m the heavens ” Alighting, lanthe 
would find something she had piobably not seen elsewheie in her 
magic flight — life, eveiywheie encii cling the spheie And as the little 
coral reef out of a vast depth had been built up bj^ generations of 
polyzoa, so she vould see that on the earth, through illimitable ages, 
successive geneiations of animals and plants had left in stone their 
imperishable recoids and at the top of the series she would meet the 
thinking, breathing creatuie known as man Infinitely little as is 
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the architect of the atoll in proportion to the eaith on which it rests, 
the polyzoon, I douht not, is much largei relatively than is man in 
proportion to the vast systems of the Umverse, m which he represents 
an iiltra-micioscopic atom less ten thousand times than the tiniest of 
the “gay motes that people the sunbeams ” Yet, with colossal audac- 
ity, this thinking atom regaids himself as the anthropocentric pivot 
aiound which revolve the eternal pm poses of the Umveise Know- 
ing not Avhence he came, why he is here, oi whithei lie is going, man 
feels himself of supreme impoitance, and ceitainly is of interest — 
to himself Let us hope that he has indeed a potenc}’^ and importance 
out of all proportion to his somatic insigmficance We know of 
toxins of such sti ength that an amount too infinitesimal to be gauged 
may kill, and we know that “the unit adopted in certain scientific 
work IS the amount of emanation produced b}’- one imllion-millionth 
of a gram of radium, a quantity which itself has a volume of less than 
a million-millionth of a cubic millimetre and weighs a million million 
times less than an exceptionally delicate chemical balance will turn 
to” (Soddy, 1912) May not man be the radium of the Universe^ 
At any rate let us not worry about his size Foi us he is a very potent 
creature, full of interest, whose mundane stoi 5 r we are only beginning 
to unravel 

Civilization is hut a filmy fringe on the histoi}’- of man Go hack 
as far as his records carry us and the story written on stone is of 
yesterday in comparison with the vast epochs of time which modem 
studies demand for his life on the earth For two millions (some 
hold even three millions) of years man lived and moA’^ed and had his 
being in a Avoild veiy different from that upon which Ave look out 
There appear, indeed, to have been A'^arious types of man, some as 
different from us as Ave are from the anthropoid apes What upstarts 
of 3’'esterday are the Pharaohs in comparison AVith the men Avho sui- 
WA’^ed the tragedy of the glacial period I The ancient liistoi}?^ of man — 
only noAv beginning to be studied — dates from the Pliocene or Mio- 
cene period, the modern history, as Ave knoAv it, embraces that brief 
space of time that has elapsed since the earliest Egyptian and Baby- 
lonian lecords Aveie made This has to be borne in mind in connection 
AAath the present mental status of man, particular!}^ in his outlook 
upon nature In his thoughts and in his attributes, mankind at large 
IS controlled by inherited beliefs and impulses, Avhich countless thou- 
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sands of yeais have ingiamed like instinct Ovei vast regions of 
the eaith today, magic, amulets, chaims, incantations aie the chief 
weapons of defense against a malignant natuie, and m disease, the 
practice of Asa'*^ is comparatively novel and unusual, in daj’^s of ill- 
ness many millions more still seek their gods lathei than the physi- 
cians In an upwaid path man has had to woik out foi himself a 
lelationship with his fellows and with nature He sought m the 
supernatural an explanation of the piessmg phenomena of life, peo- 
pling the woild with spiiitual beings, deifying objects of natuie, and 
assigning to them benign oi malign influences, which might be 
invoked oi piopitiated Piimitive piiest, physician and philosophei 
were one, and stiuggled, on the one hand, for the recognition of eei- 
tam piactices foiced on him expeiience, and on the othei, foi 
the lecognition of mystical agencies which contiol the daik, “uncharted 
legion” about him — to use Pi of Gilbert Muiiay’s phiase — and weie 
lesponsible foi eveijdhmg he could not undei stand, and paiticulaily 
foi the mj'^steiies of disease Plinj’- lemaiks that physic “was eaily 
fatheied upon the gods”, and to the oidmaiy non-medical mind, there 
IS still something mysteiious about sickness, something outside the 
oidmary standaid 

ISIodern anthiopologists claim that both leligion and medicine took 
oiigin m magic, “that spiiitual piotoplasm,” as Miss Jane Harrison 
calls it To piimitive man, magic was the setting m motion of a 
spiritual powei to help oi to hurt the individual, and eaily foims 
ma}^ stiU be studied m the native races This power, oi “mana,” as it 
IS called, while possessed in a ceitain degiee by all, may be inci eased 
by practice Ceitam individuals come to possess it veiy strongly 
among native Austialians today it is still dehbeiatety cultivated 
IMagic m healing seeks to control the demons, or forces, causing dis- 
ease, and m a waj?^ it may be thus legaided as a “lineal ancestoi of 
modem science” (Whetham), which, too, seeks to control certain 
forces, no longei, hoAvevei, regarded as supeinatuial 

Piiimtwe man lecogmzed many of these supei human agencies 
1 elating to disease, such as the spirits of the dead, either human oi 
animal, independent disease demons, oi individuals Avho might act 
by contiolhng the spiiits oi agencies of disease We see this today 
among the negioes of the Southern States A Hoodoo put upon a 
negro may, if he knoAvs of it, Avoik upon him so poAvei fully through 

* II Chronicles xvi, 12 
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the imagination that he becomes veiy ill indeed, and only through a 
more poweiful magic exercised someone else can the Hoodoo be 
taken off 

To piimitive man life seemed “full of sacied piesences” (Walter 
Pater) conneeted with objects m natuie, oi with incidents and epochs 
in life, which he began early to deify, so that, until a quite recent 
period, his stoiy is laigely associated with a pantheon of greater and 
lesser gods, which he has manufactuied wholesale Xenophanes was 
the eaihest philosopher to lecogmze man’s piactice of malang gods 
in his own image and endowing them with human faculties and attri- 
butes, the Thiacians, he said, made then gods blue-eyed and red- 
haired, the Ethiopians, snub-nosed and black, while, if oxen and lions 
and horses had hands and could draw, thej’^ would lepiesent their 
gods as oxen and lions and hoises In i elation to natuie and to disease, 
all through early histoi}'- we find a pantheon full to lepletion, beai mg 
testimony no less to the feitihty of man’s imagination than to the 
hopes and feais which led him, in his exodus fiom baibaiism, to 
legard his gods as “pillars of file by night, and pillais of cloud by 
day” 

Even so late a religion as that of Numa was full of little gods to 
be invoked on special occasions — Vatican, who causes the infant to 
utter his fiist ciy, Fabuhnus, who piompts his fiist Avoid, Cuba, Avho 
keeps him quiet in his cot, Domiduca, Avho Avatches ovei one’s safe 
home-coming (Walter Pater) , and Numa believed that all diseases 
came from the gods and Aveie to be aveited by prayer and saciifice 
Besides the majoi gods, repiesentatives of Apollo, ^sculapius and 
Minerva, theie AA'^eie scores of lessei ones who could be inAmked foi 
special diseases It is said that the young Roman mothei might 
appeal to no less than fouiteen goddesses, fiom Juno Lucina to 
Prosa and Poitvorta (Wellington) Temples AA^eie elected to the 
Goddess of Fevei, and she AA^as much iiiAmked Theie is extant a 
touching tablet elected by a mouining mothei and inscribed 

Febn divJB, Febii 
Sancte, Febn magnte 
Camillo amato pro 
Filio meli eifecto Posuit 
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It IS maiveUous what a long line of sgpei human poweis, majoi and 
minoi, man has invoked against sickness In Swinburne’s words 

God by God flits past in thunder till his glories tum to shades, 

God by God beais wondering witness how his Gospel flames and fades, 

Moie was each of these, while yet they were, than man their servant seemed, 

Dead aie all of these, and man survives who made them while he dreamed 

Most of them have been benign and helpful gods Into the daik 
chapteis relating to demonical possession and to witchcraft we can- 
not heieentei Thej’- make one Cl y out with Lucretius (Bk V) 

O genus infelix humanum, taha divis 

Cum tiibuit facta atque iras adjunxit acerbas ' 

Quantos tum gemitus ipsi sibi, quantaque nobis 
Vulneia, quas laciimas pepereie minoiibu’ nostris 

In evei}^ age, and m eveiy leligion theie has been justification foi 
his bitter woids, "tantum leligio potuit suadeie malo'iumf " — “Such 
wiongs Religion m hei tiain doth bring” — 5’^et, one outcome of “a 
belief m spiiitual beings” — as Tylor defines lehgion — has been that 
man has built an altai of iighteousness m his heait The comparative 
method applied to the studj’- of his lehgious growth has shown how 
man’s thoughts have widened m the unceasing purpose which runs 
thiough his spiiitual no less than his physical evolution Out of the 
spiiitual piotoplasm of magic have evolved philosopher and physician, 
as well as piiest INIagic and religion contiol the uncharted sphere — 
the supeinatuial, the supei human science seeks to know the world, 
and through knowing, to contiol it Ra}^ Lankester remailis that 
Man IS Natuie’s rebel, and goes on to say “The mental qualities 
which have developed in ISIan, though tiaceable in a vague and rudi- 
mentaij’- condition m some of his animal associates, are of such an 
unpiecedented power and so fai dominate eveiything else in his 
acti\aties as a liAung oigamsm, that the5’' have to a vei}’^ laige extent, 
if not entiiety, cut him off fiom the geneial opeiation of that process 
of Natuial Selection and suivival of the fittest Avhich up to their 
appeal ance had been the law of the living Avorld The}’^ justifj’^ the 
wew that Man foims a new departuie m the giadual unfolding of 
Natuie’s piedestined scheme Knowledge, reason, self-consciousness, 
will, are the attributes of ISIan It has been a slow and gradual 

1 Sir E Ray Lankester Romanes Lecture, “Nature and Man,” Ovford Univ Press, 1905, 



6 THE EVOLUTION OF MODERN MEDICINE 


growth, and not until within the past centuiy has science — organized 
knowledge — so searched out the secrets of Natuie, as to control her 
powers, limit her scope and transform hei energies The victoiy is 
so recent that the mental attitude of the lace is not yet adapted to 
the change A large pioportion of oui fellow cieatures still regard 
nature as a playground for demons and spiiits to be exoicised or 
invoked 

Side by side, as substance and shadow — “in the daik backward and 
abysm of time,” m the dawn of the gieat civilizations of Egypt and 
Babylon, in the bright morning of Greece, and in the full noontide 
of modem life, togethei have grown up these two diametrically oppo- 
site views of man’s relation to natuie, and moie paiticulaily of his 
personal i elation to the agencies of disease 

The puipose of this course of lectuies is to sketch the mam featuies 
of the growth of these two dominant ideas, to show how they have 
influenced man at the diffeient peiiods of his evolution, how the lamp 
of reason, so eaily lighted in his soul, buimng now blight, now dim, 
has never, even in his daikest peiiod, been wholly extinguished, but 
letiimmed and refurnished by his indomitable eneigies, now shines 
more and moie towards the peifect day It is a gloiious chaptei in 
history, in which those who have eyes to see may lead the fulfilment 
of the promise of Eden, that one day man should not only possess 
the eaith, but that he should have dominion ovei it' I piopose to take 
an aeroplane flight through the centuiies, touching only on the tail 
peaks from which may be had a panoiamic view of the epochs thiough 
which we pass 


ORIGIN OF MEDICINE 

Medicine aiose out of the primal sympathy of man with man, out 
of the desiie to help those in sorrow, need and sickness 

In the piimal sympathy 
Which having been must ever be , 

In the soothing thoughts that spring 
Out of human suffering 


The instinct of self-pieseivation, the longing to lelieve a loved one, 
and above all, the maternal passion — for such it is — gradually sof- 
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tened the haid lace of man — turn genus humanum pmmim mollescete 
coepit In his marvellous sketch of the evolution of man, nothing 
illustrates more forciblj’^ the prescience of Lucretius than the picture 
of the growth of sympathy “When with cries and gestures thej' 
taught with broken Avords that ’tis right for all men to have pity on 
the weak ” I heard the Avell-knoAvn medical historian, the late Dr 
Payne, remark that “the basis of medicine is sympathy and the desire 
to help others, and whatever is done with this end must be called 
medicine ” 

The first lessons came to primitive man by injuries, accidents, bites 
of beasts and serpents, perhaps for long ages not appreciated by his 
childlike mind, but, little by little, such experiences crystallized into 
useful knowledge The experiments of nature made clear to him 
the relation of cause and effect, but it is not likely, as Pliny suggests, 
that he picked up his earliest knowledge from the observation of 
certain practices m animals, as the natural phlebotomy of the plethoric 
hippopotamus, or the use of emetics from the dog, or the use of 
enemata from the ibis On the other hand, Celsus is probably right in 
his account of the origin of rational medicine “Some of the sick on 
account of then eagerness took food on the first day, some on account 
of loathing abstained, and the disease m those who refrained was 
more relieved Some ate during a fever some a little before it, others 
after it had subsided, and those Avho had ivaited to the end did best 
For the same reason some at the beginning of an illness used a full 
diet, others a spare, and the former were made Avoise Occurring 
daily, such things impressed careful men, ivho noted what had best 
helped the sick, then began to prescribe them In this Avaj’- medicine 
had its use from the experience of the recovery of some, of the death 
of others, distinguishing the hurtful from the salutary things” 
(Book I) The association of ideas Avas suggestive — the plant eye- 
bright Avas used for centurres rn diseases of the eye because a black 
speck m the floAver suggested the pupil of the eye The old herbals 
are full of similar illustrations upon Avhich, indeed, the so-called doc- 
trine of signatures depends Observation came, and AAuth it an ever 
Avidemng experience No society so piimitiA’^e Avithout some CAudence 
of the existence of a healing art, Avluch grcAv AAuth its growth, and 
became part of the fabric of its organization 

With primitive medicine, as such, I cannot deal, but I must refer to 
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FIG 1 

Skull showing old and lecent trephinings 
{From LvcaS'Championntcre ) 


the oldest existing evidence of a veij’^ extraoidinaiy piactice, that of 
trephining Neolithic skulls Avith disks of bone removed have been 
found in nearly all parts of the world Many careful studies have 
been made of this piocedure, particularly by the gieat anatoimst and 
surgeon, Paul Broca, and M Lucas- Championniere has covered the 
subject in a monogiaph' Bioca suggests that the trephining Avas 
done by sciatching oi sci aping, but, as Lucas-Championniere holds, 
it Avas also done by a senes of perfoiations made m a ciicle Avith flint 
instiuments, and a lound piece of skull in this Avay lemoA’-ed, tiaces 
of these drill-holes have been found The operation Avas done for 
epilepsy, infantile convulsions, headache, and various ceiebral dis- 
eases believed to be caused by confined demons, to Aidiom the hole 
gave a readj'- method of escape 

The practice is still extant Lucas-Championnieie saAV a Kabyle 
thoubib Avho told him that it Avas quite common among his tribe , he 
was the son of a famity of trephmers, and had undergone the opera- 

- Lucas-Championiu&re Trepanation neobthique. Pans, 1912 
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tion four times, his father twelve times, he had thiee hi others also 
experts, he did not consider it a dangeious operation He did it most 
frequently foi pain m the head, and occasionally for fracture 

The operation was sometimes performed upon animals Shepherds 
trephined sheep for the staggers We may say that the modern 
decompression operation, so much in vogue, is the oldest known surgi- 
cal procedure 


EGYPTIAN MEDICINE 

Out of the ocean of oblivion, man emerges m Instory in a highly 
civilized state on the hanks of the Nile, some sixty centuries ago 
Aftei millenniums of a gradual upward piogiess, which can be 
traced m the records of the stone age, civilization spiings forth 
Mmerva-hke, complete, and highty developed, in the Nile Valley 
In this sheltered, fertile spot, neolithic man fiist laised himself above 
Ins kindred races of the Mediterranean basin, and it is suggested that 
by the accidental discoveiy of copper Egypt “forged the instiuments 



FIG 2 

The Step P} ramid 
(SakLarafi ) 
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that raised civilization out of the slough of the Stone Age” (Elhot 
Smith) Of special interest to us is the fact that one of the best- 
known names of this earliest period is that of a physician — ^guide, 
philosopher and friend of the king — a man in a position of wide trust 
On leaving Cano, to go up the Nile, one sees on 
the right in the desert behind Memphis a terraced 
pyiamid 190 feet m height, “the first large struc- 
ture of stone known in history ” It is the royal 
tomb of Zoser, the fiist of a long series with which 
the Egyptian monarchy sought “to adoin the 
coming bulk of death ” The design of this is attrib- 
uted to Imhotep, the first figure of a physician to 
stand out cleaily fiom the mists of antiquity “In 
piiestly wisdom, in magic, in the formulation of 
wise proverbs, m medicine and architecture, this 
remaikable figuie of Zosei’s leign left so notable 
a reputation that his name was never forgotten, 
and 2500 yeais after his death he had become a 
God of Medicine, m whom the Greeks, who called 
him Imouthes, lecogmzed then own iEsculapius 
He became a popular god, not only healing men 
when alive, but taking good caie of them in the 
journeys after death The facts about this medi- 
cince pnmus inventor, as he has been called, may he gathered from 
Kurt Sethe’s study * He seems to have coiiesponded very much to 
the Greek Asklepios As a god he is met with compaiatively late, 
between 700 and 332 B C Numerous bronze figures of him remain 
The oldest memorial mentiomng him is a statue of one of his priests, 
Amasis (No 14765 m the British Museum) Ptolemy V dedicated to 
him a temple on the island of Philse His cult inci eased much in 
later days, and a special temple was dedicated to him near Memphis 
Sethe suggests that the cult of Imhotep gave the inspiration to the 
Hermetic literature The association of Imhotep with the famous 
temple at Edfu is of special interest 

Egypt became a centre fiom which civilization spread to the other 

3 Breasted A History of the Ancient Egyptians, Scribner, New York, 1908, p 104 

Sethe Imhotep, der Asklepios der Aegypter, Leipzig, 1902 (Untersuchuneen, etc, ed 
Sethe, VoL II, No 4) 


and impoitance 



FIG 3 
Imhotep 
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peoples of the Mediterianean For long centuries, to be learned m all 
the wisdom of the Egyptians meant the possession of all knowledge 
We must come to the land of the Nile for the origin of many of man’s 
most distinctive and highly cherished beliefs Not onlj’^ is there a 
magnificent material civilization, but in records so marvellously pre- 
served in stone we may see, as m a glass, here clearly, there darkty, 
the picture of man’s search after righteousness, the earliest im- 
pressions of his moral awakening, the beginnings of the stiife in 
which he has always been engaged for social justice and for the 
recognition of the rights of the individual But above all, earlier and 
more strongly than in any other people, was developed the faith that 
looked through death, to which, to this day the noblest of then 
monuments bear an enduring testimony With all this, it is not 
surprising to find a growth m the knowledge of practical medicine, 
but Egyptian civilization illustrates how crude and primitive may 
remain a Imowledge of disease when conditioned by erroneous views 
of its nature At first, the priest and physician were identified, and 
medicine never became fully dissociated horn religion Onl}^ m the 
later periods did a special group of physicians aiise who weie not 
membeis of priestly colleges ® Maspero states that the Egyptians 
believed that disease and death were not natural and inevitable, but 
caused by some malign influence which could use any agency, natural 
or invisible, and veij'^ often belonged to the invisible world “Often, 
though, it belongs to the invisible world, and only reveals itself by the 
malignity of its attacks it is a god, a spirit, the soul of a dead man, 
that has cunmngly entered a living person, or that throws itself upon 
him with irresistible violence Once in possession of the bod}^, the 
evil influence breaks the bones, sucks out the maiiow, dunks the 
blood, gnaws the intestines and the heart and devours the flesh Tlie 
invalid perishes according to the progress of this destructive work, 
and death speedity ensues, unless the evil genius can be driven out of 
it before it has committed irreparable damage YHioever treats a 
sick person has therefore two equally important duties to perform 
He must fiist discover the nature of the spiiit in possession, and, if 
necessarj’^, its name, and then attack it, drive it out, or even destro}”^ 
it He can onl}’^ succeed by powerful magic, so lie must be an expert 
in reciting incantations, and slalful in making amulets He must then 

5 Maspero Life m Ancient Egypt and Assyria, London, 1S91, p 119 
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use medicine [drugs and diet] to contend with the disorders which 
the presence of the stiange being has produced in the body ”® 

In this way it came about that diseases were believed to be due to 
hostile spirits, or caused by the anger of a god, so that medicines, no 
mattei how poweiful, could only be expected to assuage the pain, 
but magic alone, incantations, spells and prayeis, could remove the 
disease Experience bi ought much of the wisdom ive call empirical, 
and the lecoids, extending foi thousands of yeais, show that the 
Egyptians employed emetics, purgatives, enemata, diuietics, diapho- 
retics and even bleeding Thej^^ had a rich pharmacopoeia deiived 
from the animal, vegetable and mmeial kingdoms In the later 
periods, specialism reached a lemaikable development, and Herodotus 
lemarks that the country was full of physicians, — “One treats only 
the diseases of the eye, another those of the head, the teeth, the abdo- 
men, or the internal oigans ” 

Oui knowledge of Eg^'^ptian medicine is deiived laigely fiom the 
remaikable pap 5 ai dealing specially with this subject Of these, six 
or seven aie of the fiist impoitance The most famous is that dis- 
covered by Ebers, dating fiom 
about 1500 B C A superb 
document, one of the gieat tieas- 
ures of the Leipzig Library, it is 
20 23 meties long and 30 centi- 
meties high and in a state of 
wonderful pieseivation Otheis 
aie the Kahun, Berlin, Heaist 
and Biitish Museum papyii 
All these have now been pub- 
lished — the last tlnee quite re- 
centty, edited bj’- WieszinskU 
I show heie a lepioduction fiom 
which an idea ma}'- be had of 
these lemaikable documents 
They aie motle}^ collections, 
filled with incantations, charms, 

« Jlaspero Life in Ancient Egypt and Assyria, London, 1891, p 118 
f W Wreszinski Die Medizin der alten Aegypter, Leipzig, J C Hinrichs, 1909-1913 
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Beginning of Ebers Papyrus 
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magical foimulse, symbols, pra5’^eis and prescriptions foi all soits of 
ailments One is impressed by the richness of the phaimacopoeia, and 
the high development which the art of phaimacy must have attained 
There weie gargles, salves, snuffs, inhalations, suppositoiies, fumi- 
gations, enemata, poultices and plasteis, and the}’- knew the use of 
opium, hemlock, the coppei salts, squills and castoi oil Surgeiy v’as 
not veiy highly developed, but the knife and actual cauteiy weie 
freely used Ophthalmic suigery was practised by specialists, and 
there are many presciiptions in the papyii foi ophthalmia 

One depaitment of Egyptian medicine leached a high stage of 
development, mz , hygiene Cleanliness of the dwellings, of the cities 
and of the peison was legulated by law, and the piiests set a 
splendid example in then fiequent ablutions, sbaving of the entiie 
body, and the spotless cleanliness of then clothing As Diodoius 
remarks, so evenly oi dered was then whole manner of life that it was 
as if arranged by a learned physician lathei than by a lawgivei 

Two woild-wide modes of piactice found then eailiest illustiation 
m ancient Egypt Magic, the fiist of these, lepiesented the attitude 
of piimitive man to natuie, and leally was his lehgion He had no 
idea of immutable laws, but legaided the woild about him as change- 
able and fickle like himself, and “to make life go as he wished, he must 
be able to please and piopitiate oi to coeice these foices outside 
himself 

The point of mteiest to us is that in the Pviamid Texts — “the 
oldest chaptei in human thinking pieseived to us, the lemotest leach 
in the intellectual histoiy of man which Ave aie noAv able to discern”” — 
one of then six-fold contents i elates to the piactice of magic A deep 
belief existed as to its efficacy, paiticularly in guiding the dead, aa'Iio 
A veie said to be gloiious by leason of mouths equipjied AA’ith the 
chaims, piayeis and iitual of the Pyiamid Texts, aimed AA'ith aa’IucIi 
alone could the soul escape the innumeiable dangeis and oi deals of 
the passage thiough anothei Avoild Man has neA’^ei lost his belief in 
the efficacy of magic, in the AA-^idest sense of the teim Only a A^eiy 
feiv of the most intellectual nations hai^e escaped fiom its shackles 
Nobody else has so clearly expressed the oiigins and relations of magic 

8 L Tliorndike The PHce of Magic m the Intellectual Histor\ of Europe, New York, 1905, 
p 29 

9 Breasted De%elopnient of Religion and Tliouglit in Ancient Egi-pt, X'ew York, 1912 p 6-1 
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as Pliny in Ins “Natuial History”'® “Now, if a man consider the 
thing well, no marvaile it is that it hath continued thus in so great 
request and authoiitie, foi it is the onely Science whieh seemeth to 
comprise in itselfe thiee possessions besides, which have the command 
and rule of mans mind above any othei whatsoevei Foi to begin 
withall, no man doubteth hut that Magieke tooke loot first, and pro- 
ceeded from Physicke, undei the pietence of maintaining health, 
curing, and piei’^enting diseases things plausible to the Avoild, crept 
and insinuated faithei into the lieait of man, with a deepe conceit of 
some high and divine mattei theiein moie than oidinaiie, and in com- 
paiison wheieof, all othei Pltysicke ivas but basely accounted And 
having thus made way and entrance, the bettei to foitifie it selfe, and 
to give a goodly coloui and lustie to those fan and flatteiing promises 
of things, which oui natuie is most given to heaiken aftei, on goeth 
the hahite also and cloake of lehgion a point, I may tell you, that even 
m these daies holdeth captivate the spiiit of man, and diaweth away 
with it a gieatei pait of the woild, and nothing so much But not 
content with this successe and good pioceedmg, to gather moie 
stiength and win a gieatei name, shee enteimingled with mediemable 
leceipts and leligious eeiemomes, the skill of Astiologie and aits 
IMathematicall , piesuming upon this. That all men h}’- natuie aie very 
curious and desiious to know then futuie foi tunes, and what shall 
betide them hereaftei, peisuading themselves, that all such foie- 
knowledge dependeth upon the course and influence of the staiies, 
which give the tiuest and most ceitain light of things to come Being 
thus wholty possessed of men, and having their senses and undei stand- 
ing by this meanes fast jmough bound ivitli thiee suie chains, no 
maivell if this art grew m piocesse of time to such an head, that it was 
and IS at this day leputed by most nations of the earth foi the paragon 
and cheefe of all sciences insomuch as the mightie kings and monarchs 
of the Levant aie altogethei luled and governed thereby ” 

The second woild-wide piactice which finds its earliest record 
among the Egj’^ptians is the use of the secretions and parts of the 
animal body as medicine The practice was one of great antiquity 
vath primitive man, but the pap5ai alreadj’- mentioned contain the 

The Histone of the World, commonly called the Naturall Histone of C Plinius Seciuidus, 
translated into English by Philemon Holland, Doctor in Physicke, London, 1601, Vol H, 
p 371, Bk XXX, Chap I, Sect 1 
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earliest known lecoids Saliva, urine, bile, fseces, various parts of 
the bodj^ dried and powdeied, worms, insects, snakes were important 
ingredients m the phaimacopoeia The practice became very wide- 
spiead throughout the ancient woild Its extent and importance 
maj^ be best gatheied fiom chapteis VII and VIII m the 28th book 
of Pliny’s “Natmal Historj’- ” Seveial lemedies aie mentioned as 
deiived fiom man, others from the elephant, lion, camel, ciocodile, 
and some seventy-nine are prepaied fiom the hyffina The piactice 
was widely pievalent thioughout the ISIiddle Ages, and the pharmaco- 
poeia of the seventeenth and even of the eighteenth centuij’- contains 
man}'- extiaoidinaiy mgiedients “The Royal Phaimacopoeia” of 
Moses Chaiias (London ed , 1678), the most scientific woik of the 
day, is full of oiganotheiapy and directions foi the prepaiation of 
medicines fiom the most loathsome excietions A cuiious thing is that 
with the disco veiies of the mummies a belief arose as to the great 
efficacy of powdeied mummy m vaiious maladies As Sii Thomas 
Biowne lemaiks m his “Urn Buiial” “Mummy has become meichan- 
dize Miziaim cuies wounds, and Phaiaoh is sold foi balsams ” 

One foimula m eveiyday use has come to us in a cuiious Avay fiom 
the Egyptians In the Osiiis myth, the youthful Hoi us loses an 
eye m his battle Avith Set This eye, the symbol of saciifice, became, 
next to the sacied beetle, the most common talisman of the country, 
and all museums aie iich in models of the Hoi us eye in glass oi stone 

“When alchemy or chemistiy, which had its ciadle in Eg}'^pt, and 
deiived its name fiom Kliami, an old title foi this country, passed 
to the hands of the Gieeks, and latei of the Arabs, this sign passed 
with it It was also adopted to some extent by the Gnostics of the 
eaily Chiistian chuich in Egypt In a cuisive form it is found in 
medifeval tianslations of the woiks of Ptolemy the astiologer, as 
the sign of the planet Jupitei As such it was placed upon horo- 
scopes and upon foimul® containing drugs made for admimsti ation 
to the bod}% so that the haimful properties of these drugs might be 
lemoved undei the influence of the lucky planet At present, in a 
slightly modified foim, it still figures at the top of pi escriptions 
wiitten daily m Gieat Britain 

Foi centuiies Eg}"ptian physicians had a great reputation, and in 

John D Comne Medicine among the Assyrians and Egyptians in 1500 B C, Edinburgh 
Vedtcal Journal, 1909, n s , II, 119 
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the Odyssey (Bk IV), Polydamna, the wife of Thoms, gives medici- 
nal plants to Helen in Egypt — “a country producing an infinite 
number of drugs where each physician possesses knowledge 

above all other men” Jeiemiah (xlvi, 11) refeis to the virgin 
daughter of Egypt, who should in vain use many medicines Herod- 
otus tells that Daiius had at his court certain Egyptians, whom 
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Symbols lepresentmg both Metals and Heavenl} Bodies 


he leckoned the best skilled physicians in all the woild, and he makes 
the mteiesting statement that “Medicine is piacticed among them on 
a plan of separation, each physician treats a single disorder, and no 
more thus the country swaims with medical pi actitioners, some under- 
taking to cuie diseases of the eye, otheis of the head, otheis again of 
the teeth, others of the intestines, and some those which aie not 
local 

A remaikable statement is made by Plin)^ in the discussion upon 
the use of radishes, which are said to cuie a “Phthisicke,” oi ulcei of 
the lungs — “pioofe wheieof was found and seen in jEgypt by occa- 
sion that the KK theie, caused dead bodies to be cut up, and anato- 
mies to be made, for to seaich out the maladies whereof men died 
The study of the anatomy of mummies has thrown a veiy inteiest- 
ing light upon the diseases of the ancient Egyptians, one of the most 
prevalent of which appeal s to have been osteo-aithritis This has been 
studied b}'^ EUiot Smith, Wood Jones, Ruffer and Rietti The ma- 

U! The History of Herodotus, Blakesley’s ed , Bk II, 84 
13 Pliny, Holland’s translation, Bk XIX, Chap V, Sect 26 
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FIG G 


joiit}’^ of the lesions appeal to liaie been the 
common osteo-aithritis, which involved not 
onl}’^ the men, but manj’- of the pet animals 
kept m the temples In a much liighei juo- 
poition appaiently than m modem daj’s, the 
sjmial column was involved It is mteiesting 
to note that the “deteimmative” of old age m 
hiei oglj'^jihic wilting is the jnctuie of a man 
afflicted with aithiitis defoimans Evidences 
of tubeiculosis, iickets and syphilis, accoiding 
to these authois, have not been found 

A study of the internal oigans has been 
made by Ruffei, who has shown that aiteiio- 
scleiosis with calcification was a common 
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disease 3500 yeais ago; and he holds that it 
could not have been associated with haid 
Moik 01 alcohol, foi the ancient Egyptians 


did not dunk spiiits, and they had piactically the same houis of woik 


as modem Egyptians, with eveiy seventh day fiee 


ASSYRIAN AND BABYLONIAN MEDICINE 

Or equall}’- gieat impoitance m the evolution of medicine vas the 
piactically contempoiaij- civilization in IMesojJotamia Science heie 
leached a much highei stage than in the valley of the Nile An elabo- 
late scheme of the umveise was devised, a s^’-stem gi owing out of 
the Divine Will, and a lecognition foi the fiist time of a law guiding 
and conti oiling heaven and eaith alike Heie, too, we find medicine 
ancillai}’- to leligion Disease was due to evil sjmits oi demons 
“These ‘demons’ — invisible to the naked ej’^e — Aveie the piecuisois of 
the modem ‘geims’ and ‘miciobes,’ Avhile the incantations lecited by 
the piiests aie the eaily equivalents of the physician’s piesciiptions 
Theie Ai^eie diffeient incantations foi diffeient diseases, and they 
weie as mysteiious to the masses as aie the mystic foimulas of the 
modem pliA'Sician to the bevildeied Aet tiusting, patient Indeed, 
their mysteiious charactei added to the poAA^er supposed to reside in 
the incantations foi diiving the demons aAAay jMedicmal remedies 
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accompanied the recital of the incantations, but despite the consider- 
able progress made by such nations of hoary antiquity as the Egyp- 
tians and Babylonians in the diagnosis and treatment of common 
diseases, leading in time to the development of an extensive pharma- 
cologj’", so long as the cure of disease i ested with the priests, the recital 
of sacred formulas, togethei with rites that may be convemently 
giouped undei the head of sj'^mpathetic magic, was legarded as 
equally essential with the taking of the prescribed lemedies 

Three points of mteiest may be referred to in connection with 
Bab5donian medicine Our fiist recorded observations on anatomj’^ 
are in connection with the art of divination — the study of the future 
by the interpretation of certain signs The student reeognized two 
divisions of divination — the involuntarj’^, dealing Avith the interpreta- 
tion of signs forced upon our attention, such as the phenomena of the 
heavens, di earns, etc , and voluntai}'^ divination, the seeking of signs, 
more paiticulaih^ through the inspection of sacrificial ammals Tins 
method reached an extraordinarj’' development among the Baby- 
lonians, and the cult spiead to the Etiuscans, Hebrews, and later 
to the Greeks and Romans 

Of all the oigans inspected m a saciificial animal the liver, from its 
size, position and richness in blood, impiessed the eaily observers as 
the most important of the body Probably on account of the richness 
m blood it came to be regarded as the seat of life — indeed, the seat of 
the soul From this impoitant position the livei was not dislodged 
for many centuries, and in the Galemc phj'^siolog}’- it shaied ’svitli the 
heart and the brain in the triple control of the natuial, animal and 
vital spirits JMany expressions in liteiature indicate ho'w persistent 
was this belief Among the Bab3donians, the Avoid “liver” Avas used 
in Itymns and othei compositions precisely as aa'^c use the Avoid “heait,” 
and JastroAv gives a numbei of illustiations fiom HebrcAV, Greek and 
Latin sources illustrating this usage 

The belief arose that through the inspection of this important oigan 
in the saciificial animal the couise of future CA'^ents could be predicted 
“The life or soul, as the seat of life, in the saciificial animal is, theie- 
fore, the diAune element in the animal, and the god in accepting the 

Morns Jastrow The Liver in Antiquity and the Beginnings of Anatomy Transactions 
College of Physicians, Philadelphia, 1907, 3 s , XXIX, 117-138 
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animal, which is involved in the act of bringing it as an offering to a 
god, identifies himself with the ammal — becomes, as it were, one with 
it The life in the animal is a leflection of his own life, and since the 
fate of men lests with the gods, if one can succeed m entering into 
the mind of a god, and thus asceitam what he pui poses to do, the 
key for the solution of the pioblem as to what the future has in store 
will have been found The hvei being the centie of lataht)^ — ^the seat 
of the mind, theiefoie, as well as of the emotions — it becomes in the 
case of the saciificial animal, eithei diiectl}’- identical ivitli the mind 
of the god who accepts the animal, oi , at all events, a mirror m which 
the god’s mind is leflected, oi, to use anothei figure, a watch regu- 
lated to he m aj’^mpathetic and peifect accoi d with a second watch If, 
theiefoie, one can lead the livei of the saciificial animal, one enters, 
as it weie, into the woikshop of the dmne will 

Hepatoscopy thus became, among the Babjdonians, of extraordi- 
nai}’- complexit)^ and the oigan of the sheep was studied and figured 
as eaily as 3000 B C In the divination iites, the lobes, the gall- 
bladdei, the appendages of the uppei lobe and the mai kings weie all 
inspected ivith unusual caie The earliest known anatomical model, 
which is heie shoivn, is the clay model of a sheep’s hvei with the 
divination text dating fiom about 2000 B C, fiom which Jastiow 
has worked out the modem anatomical equivalents of the Babjdonian 
teims (Fig 7 ) To reach a decision on any point, the phenomena 
of the inspection of the hvei weie caiefull}^ recoided, and the inteipie- 
tations lested on a nioie oi less natuial and original association of 
ideas Thus, if the gall-bladdei weie swollen on the light side, it 
pointed to an mciease in the strength of the King’s aimj% and was 
favoiable, if on the left side, it indicated lathei success of the enemj^ 
and was unfavoiable If the bile duct was long, it pointed to a long 
life Gallstones aie not infiequently mentioned m the divination 
texts and might be fai^oiable, or unfavoiable Vaiious interpre- 
tations Aveie gatheied bv the sciibes in the lefeience note-books which 
seive as guides foi the iiitei pi etation of the omens and for text-books 
of instiuctions in the temple schools (Jastiow) 

The ait of divination spiead widely among the neighboiing 
nations Theie aie many leferences in the Bible to the practice The 

Morns Jnstrow loc ctf p 1£?2 
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eldeis of Moab and Midian came to Balaam “with the lewaids of 
divination in then hand” (Nnmhers xxii, 7) Joseph’s cup of divi- 
nation Avas found in Benjamin’s sack (Genesis xliv, 5, 12) , and in 
Ezekiel (xxi, 21) the King of Bah 5 don stood at the paiting of the 
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way and looked in the livei Hepatoscopj?^ Avas also piactised hy 
the Etiuscans, and fiom them it passed to the Gieeks and the Ro- 
mans, among Avliom it degeneiated into a moie oi less meaningless 
foim But JastioAv states that m Bahjdonia and Assyiia, Avheie foi 
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several thousand yeais the liver was consistently employed as the sole 
organ of divination, theie aie no traces of the iite having fallen into 
decay, or having been abused by the priests 

In Roman times, Philostiatus gives an account of the tiial of 
Apollonius of Tyana,“ accused of human hepatoscopy by saciificing 
a boy m the piactice of magic arts against the Empeioi “The hver, 
which the experts say is the very tiipod of their art, does not consist 
of pure blood, foi the heart retains all the uncontaminated blood, 
and irrigates the whole body with it by the conduits of the arteries, 
whereas the gall, which is situated next the liver, is stimulated by 
anger and depressed by fear into the hollows of the liver ” 

We have seen how early and how widespread was the belief m 
amulets and charms against the occult powers of darkness One that 
has persisted with extiaoi dinar 3^^ tenacit}’’ is the belief in the Evil 
Eye — the power of certain individuals to injure with a look Of 
general belief in the older civilizations, and referred to m several 
places in the Bible, it passed to Greece and Rome, and today is still 
held fervently m man}’- parts of Europe The sign of "le coi na /' — the 
first and fourth fingers extended, the others turned down and the 
thumb closed over them, — still used against the Evil E3’-e in Ital}’-, was 
a mystic sign used by the Romans in the festival of Lemur aha And 
we meet with the belief also in this counti}'^ A child with hemiplegia, 
at the Infirmary for Diseases of the Nervous S}rstem, Pliiladelphia, 
from the central part of Penns5dvania, was believed by its parents 
to have had the Evil Eye cast upon it 

The second contribution of Bab}donia and Assyria to medicine — 
one that affected mankind piofoundl}'^ — relates to the supposed influ- 
ence of the heavenly bodies upon man’s welfare A belief that the 
stars in then courses fought for or against him arose early m then 
civilizations, and dnectty out of then studies on astrology and mathe- 
matics The INIacrocosm, the heavens that “declare the gloi}^ of 
God,” reflect, as m a minor, the Microcosm, the daity life of man on 
earth The first step was the identification of the sun, moon and 
stars with the gods of the pantheon Ass3aian astronomical observa- 
tions show an extiaordinai}’- development of practical knowledge 
The movements of the sun and moon and of the planets were studied , 

Philostratus Apollonius of Tiana, Bk VIII, Chap VII, PhiUimore’s transL, Oxford, 
1912, II, 233 See, also, Justin Apologies, edited bi Louis Pautigny, Pans, 1904, p 39 
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the Assyiians Imew the piecession of the equinoxes and many of the 
fundamental laws of astionomy, and the modem nomenclatuie dates 
fiom then findings In then da5’^s the signs of the zodiac corre- 
sponded piactically Avith the tAvelve constellations Avhose names they 
still beai, each division being represented b5>- the sj^mbol of some god, 
as the Scorpion, the Ram, the Twins, etc “Changes in the heavens 
portended changes on earth The Biblical expression ‘hosts of 
heaven’ for the star 13’- universe admirabl}’- reflects the conception held 
bA’- the BabA’loman astrologers Moon, planets and stars constituted 
an ainiA’’ in constant actmt}^ executing militai}’^ manoeuAues Avhich 
AA^eie the result of deliberation and AAdiich had in aucav a fixed purpose 
It AA^as the function of the priest — ^the haiu, or ‘inspector,’ as the 
astrologer as aa'cU as the ‘inspector’ of the liA’^er Avas called — to discover 
this purpose In ordei to do so, a S5’’stem of interpretation AA^as 
eAmh’^ed, less logical and less elaborate than the S3’^stem of hepatoscopy, 
aaIucIi Avas anal3'’zed in the preceding chapter, but neA'^er theless merit- 
ing attention both as an example of tlie pathetic 3^earning of men to 
peer into the minds of the gods, and of the influence that Bab3do- 
nian-Ass3Uian astiologA’- exerted throughout the ancient AA'orld” 
(JastioAv) 

With the rationalizing influence of the Persians the hold of astiol- 
og}’- Aveakened, and according to JastioAv it AA-^as this, m combination 
AA^tli HebreAv and Greek modes of thought, that led the priests in the 
three centuries following the Persian occupation, to exchange their 
profession of dmners for that of astronomers, and this, he sa5’-s, marks 
the beginning of the conflict betAA^een religion and science At first an 
expression of jnimitive “science,” astiology became a superstition, 
from AA'hich the human mind has not 5’-et escaped In contrast to 
diAunation, astrologA’’ does not seem to liaA’^e made much impression on 
the HebieAA's and definite references in the Bible are seant3'' From 
Bab5donia it passed to Greece (AAuthout, hoAA^eA^er, exerting an}’- par- 
ticular influence upon Greek medicine) Our oAAm language is rich in 
AA^oids of astral significance deiiA’^ed from the Greek, e g , disaster 

The introduction of astiologA'^ into Europe has a passing interest 
Apparentl}?^ the Greeks had made important advances m astronomy 
before coming in contact Avith the Bab5donians, — AA^ho, m all proba- 

17 M Jastro^\ Aspects of Religious Belief md Practice in Babylonia and Assyria, New 
York, 1911, p 210 
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bility, leceived fiom the foimei a scientific conception of the umveise 
“In Babylonia and Assyiia we have astrology fiist and astronomy 
aftei wards, in Gieece we have the sequence leveised — astionomy 
first and astrology aftei wards” ( Jastiow) 

It IS suipiising to leain that, previous to then contact with the 
Gieeks, astrology as i elating to the individual — that is to say, the 
leading of the stais to deteimine the conditions undei Avliich the 
individual was boin — ^liad no place m the cult of the Babylonians and 
Assyiians The individualistic spiiit led the Gieek to make his gods 
take note of ei'^eiy action m his life, and his preoi darned fate might 
be lead m the stais — “A connecting link between the individual and 
the movements in the heavens was found in an element which they 
shaied in common Both man and stais moved in obedience to forces 
from which theie Avas no escape An inexoiable laiv controlling the 
planets coiiesponded to an equally inexoiable fate oi darned foi every 
individual fiom his biith Man Avas a pait of natuie and subject to 
its laAA^s The thought could theiefoie aiise that, if the conditions 
m the heavens Aveie studied undei Avhich a man Avas boin, that man’s 
futuie could be deteimmed in accoid AAath the beliefs associated Avith 
the position of the planets using oi visible at the time of birth or, 
accoi ding to other vicavs, at the time of conception These vieAVs take 
us back dnectlj'- to the S3'^stem of astiology developed by Babylonian 
bdiu piiests The basis on Avhich the modified Gieek system lests 
IS hkcAA^ise the same that we have obseived in Babyloma — a corie- 
spondence betAveen heaven and eaitli, but Avitli this important differ- 
ence, that instead of the capiice of the gods aa'^c have the unalteiable 
fate conti oiling the entiie umveise — the movements of the heavens 
and the life of the individual alike” ( JastioAv) 

Fiom this time on until the Renaissance, like a shadoAA'-, astiology 
folloAA^s astronomj’- Regaided as tAvo aspects of the same subject, 
the one, natuial astiologj^ the equivalent of astronom}?-, Avas con- 
cerned Avith the study of the heavens, the other, judicial astrology, 
Avas concerned Avith the casting of hoioscopes, and leading in the stars 
the fate of the individual 

As I mentioned, Gieek science in its palmy da3'^s seems to have 
been A'^ei3'^ free fiom the bad featuies of astrolog3’- Gilbert Muiray 

18 M Jast^o^^ Aspects of Religious Belief and Practice in Babj Ionia and Assyria, New 
York, 1911, p 256 

18 Ihid , pp 2o7-258 
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remaiks that “astiology fell upon the Hellemstie mmd as a new 
disease falls upon some i emote island people ” But m the Greek eon- 
quest of the Roman mmd, astiolog}’^ took a piominent lole It came 
to Rome as pait of the gieat Hellenizmg movement, and the stiength 
of its giovth mav be gauged fiom the edicts issued against astrologers 
as eail}^ as the middle of the second centuiy B C In his mtioduction 
to his lecent edition of Book II of the Astionomicon of Manilius, 
Gaiiod tiaces the giOAvth of the cult, which under the Empire had 
an extiaoidmaiy vogue “Though these [heavenly] signs be fai le- 
moA’ed fiom us, yet does he [the god] so make then influences felt, that 
they give to nations then life and then fate and to each man his own 
chaiactei Oiacles aacic sought on all occasions, fiom the planting 
of a tiee to the mating of a hoise, and the doctime of the stais influ- 
enced deeplj" all pliases of populai thought and lehgion The pio- 
fessional astiologeis, as Pliny** says, AA^eie Chaldeans, Egj^ptians and 
Gieeks The Etiuscans, too, the piofessional dnoneis of Rome, cul- 
tnated the science jMany of these ”Isiaci conjectoi es'’ and "astiol- 
ogi de aico” aacic AAOithless chailatans, but on the AAdiole the science 
seems to have atti acted the attention of thoughtful men of the peiiod 
Gaiiod quotes tlie folloAAong lemaikable passage fiom Tacitus “My 
pidgment AA^aveis.” he says, “I daie not say AAdiether it be fate and 
necessity immutable AAdiich goA-’ems the changing couise of human 
affaiis — 01 just chance Among the AAosest of the ancients, as Avell 
as among then apes, you aaoII And a conflict of opinion Manj'- hold 
flxedlj^ the idea that oui beginning and oui end — that man himself — 
IS nothing to the Gods at all The AAucked aie in piospeiit}’' and the 
good meet tiibulation Otheis believe that Fate and the facts of this 
AAmild AA'oik togethei But this connection thej’^ tiace not to planetary 
influences but to a concatenation of natuial causes We choose oui 
life — that IS flee: but the choice once made, AAdiat aAvaits us is fixed 
and oideied Good and cauI aie different fiom the vulgar opinion of 
them Often tliose aaFo seem to battle Avith adveisity are to he ac- 
counted blessed, but the many, cA-'en in then piospeiity, aie miseiable 
It needs only to beai misfoitune biavelj’-, AAdiile the fool perishes in 
Ins Avealth Outside these rival schools stands the man m the street 
No one aaoII take fiom him his conAuction that at oui biith aie fixed for 

20 Manih Astronomicon Liber II, ed H AA’’ Garrod, Oxford, 1911, p Ixix, and II, U 84-86 

21 Pliny Natural Historj', Bk XA'^III, Chap XXAL Sect 57 
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us the things that shall he If some things fall out diffeiently from 
what was foretold, that is due to the deceit of men that speak what 
they knoAv not calling into contempt a science to which past and 
present alike bear a glorious testimony” (Ann vi, 22) 

Cato Avaged rvai on the Greek physicians and forbade “his uilicus 
all resort to liai ttspicem, augiiiem, lianoluvi ChaldceumJ" but in vain, 
so Avidespread became the belief that the great philosopher, Pansetius 
(vdio died about 111 B C ), and tri^o of his friends alone among the 
stoics, rejected the claims of astrologj’’ as a science (Garrod) So 
closely related rras the subject of mathematics that it, too, fell into 
disfavor, and in the Theodosian code sentence of death Avas passed 
upoir mathematicians Long into the Middle Ages, the same unholy 
alliance AAath astiologv and dmnation caused mathematics to he 
regarded Avith suspicion, and ei’^en Abelard calls it a nefarious study 

The thud important feature nr Babylonian medicine is the eradence 
afforded by the famous Hammurabi Code {cnca 2000 B C ) — a body 
of laAA's, ciAul and religious, many of AA'hich relate to the medical pro- 
fession This extiaoidinaiy document (Fig 9) is a black diorite 
block 8 feet high, once containing 21 columns on the obA'^erse, 16 and 
28 columns on the reA^erse, Avith 254-0 lines of Aviitmg of Avhiclr now 
1114 remain, and surmounted by the figure of the lung receiving the 
law from the Sun-god Copies of this Aveie set up in Babylon “that 
anyone oppressed or in]uied, avIio had a tale of Avoe to tell, might 
come and stand before his image, that of a king of righteousness, and 
there read the priceless orders of the King, and from the Avritten 
monument solve his problem” (JastroAv) From the enactments of 
the code AA’^e gather that the medical profession must have been in a 
highly oiganwed state, for not only AA’^as practice regulated in detail, 
but a scale of fees Avas laid doAvn, and penalties exacted for malpraxis 
Operations Aveie performed, and the veterinary art Avas recognized 
An interesting feature from Ardrich it is lucky that Ave have in these 
days escaped, is the application of the “lex talioms” — an eye for an 
eye, bone for a bone, and tooth for a tooth, AAdrich is a striking feature 
of the code 

Some of the laAvs of the code may be quoted 

Paragraph 215 If a doctoi has tieated a gentleman foi a seveie wound 
with a bronze lancet and has cured the man, or has opened an abscess of the eye 
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for a gentleman with the bionze lancet and has cuied the eye of the gentleman, 
he shall take ten shekels of silvei 

218 If the doctoi has treated a gentleman foi a seveie iiound with a 
lancet of bionze and has caused the gentleman to die, oi has opened an abscess 
of the eye foi a gentleman and has caused the loss of the gentleman’s eye, one 
shall cut off his hands 

219 If a doctoi has tieated the scveie wound of a slaic of a pooi man 
ivith a bionze lancet and has caused his death, he shall lender slave foi slave 

220 If he has opened his abscess with a bionze lancet and has made him 
lose his eye, he shall pay money, half his puce 

221 If a doctor has cuied the shatteied hmb of a gentleman, oi has cuied 
the diseased bowel, the patient shall give five shekels of siher to the doctoi 

224 If a cov doctoi oi a sheep doctoi has tieated a cov oi a sheep for 
a seveie vound and cuied it, the ownei of the cow oi sheep shall gne one-si\th 
of a shekel of silver to the doctoi as his fee " 

HEBREW MEDICINE 

The medicine of the Old Testament betiays both Egj’^ptian and Bahj’’- 
lonian influences, the social Itygiene is a leflex of legulations the 
oiigin of which ma}^ be tiaced in the Pjuamid Texts and m the pap5ai 
The legulations m the Pentateuch codes leveit in pait to piimitive 
times, in pait repiesent advanced mews of hygiene Theie aie doubts 
if the Pentateuch code leally goes back to the days of I\Ioses, but cei- 
tamty someone “learned in the wisdom of the Eg5fptians” diew it up 
As Neubuiger biiefly summaiizes 

“The commands concern piophylaxis and suppiession of epidemics, 
suppiession of veneieal disease and piostitution, caie of the skin, 
baths, food, housing and clothing, legulation of laboui, sexual life, 
discipline of the people, etc Many of these commands, such as 
Sabbath rest, ciicumcision, laws concerning food (mtei diction of 
blood and pork), measuies concerning menstiuating and tymg-in 
women and those suffeiing fiom gonoiihoea, isolation of lepeis, and 
hygiene of the camp, aie, in vicav of the conditions of the climate, 
surpiisingly lational 

Divination, not vei}’^ widely piactised, was boiiowed, no doubt, 
from Babjdonia Joseph’s cup was used foi the puipose, and m 

2= The Oldest Code of Laws in the World, translated by C H W Johns, Edinburgh, 1903 

23 Neuburger History of Medicine, Oxford Unnersity Press, 1910, Vol I, p 38 
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Numbeis, the eldeis of Balak went to Balaam with the lewaids of 
diAmiation in then hands The belief in enchantments and witchciaft 
was umveisal, and the stiong enactments against witches m the Old 
Testament made a belief m them almost impel atn^e until moie lational 
beliefs came into vogue m the eighteenth and nineteenth centuiies 
Whate^el view we may take of it, the medicine of the New Testa- 
ment IS full of mteiest Divination is only lefeiied to once in the 
Acts (xM, 16), vheie a damsel is said to he possessed of a spiiit of 
divination “which hi ought hei masteis much gam by soothsajnng” 
Theie is only one mention of astiology (Acts vii, 43) , theie aie no 
witches, neithei aie theie chaims oi incantations The diseases men- 
tioned aie numeioiis demoniac possession, convulsions, paialysis, 
skin diseases, — as lepiosy, — diopsy, hiemoiihages, fevei, fluxes, blind- 
ness and deafness And the cine is simple — iisnall}’- a fiat of the Loid, 
laiely vith a piavei, oi vith the use of means such as spittle They 
aie all miiaciiloiis, and the same powei was gi anted to the apostles — 
“povei against unclean spiiits, to cast them out, to heal all mannei of 
sickness and all mannei of disease ” And moie than this, not only the 
blind lecened then sight, the lame valked, the lepeis weie cleansed, 
the deaf heaid, but even the dead weie laised up No question of the 
mandate He who went about doing good was a ph 5 ’-sician of the 
body as well as of the soul, and could the iich piomises of the Gospel 
have been fulfilled, theie would have been no need of a new dispensa- 
tion of science It may be because the childien of this woild have 
nevei been able to accept its haid sayings — the insistence uiion pov- 
eity, upon humility, upon peace — that Chiistiamty has lost touch no 
less vith the piactice than vith the pimciples of its Foundei Yet, 
all thiough the centimes, the Chuicli has nevei whollj^ abandoned the 
claim to apostolic healing noi is theie an}’- leason why she should 
To the miiaculous theie should be no time limit — only conditions have 
changed and nowadays to have a mountain-moving faith is not easy 
Still, the possession is cheiished, and it adds enoimously to the spice 
and vaiiety of life to know that men of gieat intelligence, foi example, 
my good fiiend, Di James J Walsh of New Yoik, believe m the 
miiacles of Louides Only a fcAv Aveeks ago, the Bishop of London 
folloAved Avith gieat success, it is said, the piactice of St James It 

Psychotherapy, New York, 1912, p 79, “I am con\inced that miracles happen there. 
There is more than mtuial poiver manifest” 
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does not leallj’^ concern us much — as Oiiental views of disease and its 
cuie have had veij?^ little influence on the evolution of scientific medi- 
cine — except m illustration of the peisistence of an attitude towards 
disease always widely pievalent, and, indeed, inci easing Nor can 
we saj’^ that the medicine of oui gieat colleague, St Luke, the Beloved 
Physician, whose praise is in the Gospels, differs so fundamentally 
from that of the othei writings of the New Testament that we can 
claim for it a scientific quality The stories of the mnacles have tech- 
mcal terms and are m a language adorned medical phiaseolog)’-, 
but the mental attitude towards disease is ceitainly not that of a fol- 
lowei of Hippociates, noi even of a scientifically tiained contempo- 
lai}’^ of Dioscoiides 


CHINESE AND JAPANESE MEDICINE 

Chinese medicine illustiates the condition at which a highly intellec- 
tual people may arrive, among whom thought and speculation weie 
lestiicted by religious piohibitions Pei haps the chief mteiest m its 
study lies in the fact that we may see todaj’- the peisistence of views 
about disease similar to those which pi evaded m ancient Eg3’^pt and 
Babylonia The Chinese believe in a umveisal animism, all parts 
being animated by gods and specties, and devils swarm eveij'^where 
m numbeis incalculable The universe was spontaneous^ cieated by 
the opeiation of its Tao, “composed of two souls, the Yang and the 
Yin, the Yang lepresents light, warmth, pioduction, and life, as also 
the celestial sphere from which all those blessings emanate , the Yin is 
darkness, cold, death, and the eaitli, which, unless animated bj’^ the 
Yang 01 heaven, is dark, cold, dead The Yang and the Ym aie 
divided into an infinite numbei of spiiits lespectively good and bad, 
called shen and kwei, eveiy man and evei}^ living being contains a 
shen and a kwei, infused at biith, and depaitmg at death, to leturn to 
the Yang and the Ym Thus man with his dualistic soul is a micio- 
cosmos, boin fiom the Maciocosmos spontaneous^ Even eveij^ ob- 
ject IS animated, as well as the Umveise of which it is a pait 

In the ammistic religion of China, the Wu repiesented a gioup of 

25 See Luke the Physician, h} Harnack, English ed, 1907, and W K Hohart, The Medical 
Language of St Luke, 1882 

26 J J M de Groot Rehgious System of China, Yol VI, Leyden, 1910, p 929 
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pel sons of both sexes, who wielded, with respect to the world of 
spirits, capacities and powers not possessed by the rest of men Many 
piactitioners of Wu were physicians who, in addition to charms and 
enchantments, used death-banishmg medicinal herbs Of great antiq- 
mt}^ Wu-ism has changed m some ways its outward aspect, but has 
not altered its fundamental characters The Wu, as exorcising physi- 
cians and practitioners of the medical art, may be traced in classical 
literature to the time of Confucius In addition to charms and spells, 
there weie ceitain famous poems which were repeated, one of which, 
by Han Yu, of the T’ang epoch, had an exti aordmary vogue De 
Groot says that the “Ling,” oi magical power of this poem must 
have been enormous, seeing that its authoi was a poweiful mandarin, 
and also one of the loftiest intellects China has pioduced This poetic 
febrifuge is tianslated m full b}!^ de Gioot (VI, 1054-1055), and the 
demon of f evei , potent chiefly in the autumn, is admonished to begone 
to the clear and limpid waters of the deep iivei 

In the High iNIedical College at Court, m the T’ang Djmasty, there 
were four classes of I^Iasteis, attached to its two High Medieal Chiefs* 
Masters of ISIedicme, of Acupuncture, of Mampulation, and two 
Masters for Frustration by means of Spells 

Soothsa 3 ang and exoicism ma}*^ be tiaced fai back to the fifth and 
sixth centuries B C 

In times of epidemic the specialists of Wu-ism, who act as seers, 
soothsaj’-ers and exorcists, engage in processions, stripped to the waist, 
dancing m a frantic, dehiious state, covering themselves with blood by 
means of prick-balls, oi with needles thiust through their tongues, 
or sitting 01 stretching themselves on nail points or rows of sword 
edges In this way the}’^ frighten the spectres of disease They are 
nearl 3 '^ all 3 mung, and aie spoken of as “divining 3 muths,” and they 
use an exorcising magic based on the pimciple that legions of spectres 
prone to evil live in the machine of the world ( De Groot, VI, 983-985 ) 

The Chinese believe that it is the Tao, or “Older of the Umverse,” 
which affords immunit 3 '^ from evil, and according to whether or no the 
birth occuried m a beneficent 3 ’^ear, dominated by four double cyclical 
characters, the horoscope is “heavy” or “light ” Those with light 
horoscopes aie specialty prone to incurable complaints, but much 
harm can be aveited if such an individual be suriounded with exor- 
cising ob]ects, if he be given proper amulets to wear and proper 



32 THE EVOLUTION OF MODERN MEDICINE 


medicines to swallow, and by selecting foi him auspicious days and 
hours 

Two 01 thiee special points may be lefeiied to The doctiine of 
the pulse leaclied such e\tiaoidinaiy development that the whole 



FIGS 10 AND n 

Chinese acupunctuie diagiains, shoving the maintenance of 
tiadition foi 1300 \eais (620 A D -1920 AD) 
{Courtesy of Dr E V Coiicdiy, Peking, Chinn ) 


practice of the ait centied lound its diffeient cliaiacteis There 
were scores of vaiieties which in complication and detail put to con- 
fusion the complicated system of some of the old Giseco-Roman 
wiiteis The basic idea seems to have been that each part and organ 
had its own pioper pulse, and ]ust as in a stiinged instiument each 
chord has its o^vn tone, so in the human bod}'^, if the pulses were in 
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haimony, it meant health, if theie was diseoid, it meant disease 
These Chinese vieAvs leached Em ope m the seventeenth and eighteenth 
centuiies, and theie is a veiy elaboiate desciiption of them m Floj'^er’s 
well-known book And the idea of haimony m the pulse is met with 
into the eighteenth centnij’- 

Oiganotheiapy was as extensively piactised m China as in Egypt 
Paits of oigans, vaiious secietions and excietions aie veiy commonly 
used One useful method of piactice i cached a lemaikable develop- 
ment, the ait of acupunctuie — the thiustmg of fine needles moie 
01 less deeplv into the affected pait Theie aie some 388 spots on 
the body m winch acuiiunctuie could be peifoimed (Figs 10 and 11) , 
and so well had long expeiience taught them as to the points of 
dangei, that the couise of the aiteiies may he tiaced bj’- the tiacts that 
are avoided The Chinese piactised inoculation foi smallpox as eaily 
as the eleventh centuiy 

Even the biiefest sketch of the condition of Chinese medicine leaves 
the impiession of the appalling stagnation and steiility that may 
afflict a leall}’- intelligent people foi thousands of yeais It is doubt- 
ful if the}’- aie today in a veiy much moie advanced condition than 
weie the Egvptians at the time when the Ebeis Papyius was wiitten 
Fiom one point of view it is an inteiestmg expeiiment, as illustiating 
the state in which a people may lemain who have no knowledge of 
anatomy, physiolog}’- oi patholog}'- 

Eaily Japanese medicine has not much to distinguish it fiom the 
Chinese At fiist puiely theuigic, the piactice was latei chaiacteiized 
by acupunctuie and a lefined study of the pulse It has an extensive 
hteiature, laigely based upon the Chinese, and extending as far back 
as the beginning of the Chiistian eia Euiopean medicine was mtio- 
duced by the Poituguese and the Dutch, whose “factoiy” oi “com- 
pany” physicians weie not Avithout influence upon piactice An ex- 
traoidinaiy stimulus was given to the belief in Euiopean medicine by 
a dissection made by Mayeno in 1771 demonsti atmg the position of 
the organs as shown in the Euiopean anatomical tables, and proving 
the Chinese figuies to be incoriect The next day a tianslation into 
Japanese of the anatomical woik of Kulmus was begun, and fiom its 
appearance m 1773 may he dated the commencement of lefoims m 
medicine In 1793, the woik of de Goiter on internal medicine was 

27 Sir John Flover The Physician’s Pulse Watch, etc, London, 1707 
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translated, and it is interesting to know that before the so-caUed 
“opening of Japan” many European works on medicine had been 
published In 1857, a Dutch medical school was started in Yedo 
Since the political upheaval in 1868, Japan has made rapid progress 
in scientific medicme, and its institutions and teachers aie now among 
the best known in the woild 

28 See Y Fujikawa, Geschichte der Medizin in Japan, Tokyo, 1911 



CHAPTER II 


GREEK MEDICINE 

O GRAIJE gentis decusi let us sing with Lucretius, one of the 
great interpreters of Greek thought How grand and how 
true is his psan ' 

Out of the night, out of the blinding night 
Thy beacon flashes , — hail, beloved hght 
Of Greece and Grecian, hail, for in the imrk 
Thou dost reveal each valley and each height 

Thou art m3" leader, and the footprints thine, 

Wherein I plant my own 

« V 

The world was tlune to read, and having read, 

Before thy children’s eyes thou didst outspread 
The fruitful page of knowledge, all the wealth 
Of wisdom, all her plenty for their bread 

[Bk III — ^Translated bj D A Slater ] 

Let US come out of the murk}’’ night of the East, heavy with phan- 
toms, into the bright daj^hght of the West, into the company of men 
whose thoughts made our thoughts, and whose wa5"s made our ways — 
the men who first dared to look on nature with the clear eyes of the 
mind Browmng’s famous poem, “Childe Roland to the Dark Tower 
Came,” is an allegorj" of the pilgrimage of man through the dark 
places of the earth, on a dismal path beset with demons, and strewn 
ivith the wreckage of generations of failures In Ins ear tolled the 
knell of aU the lost adventuiers, his peers, all lost, lost within sight of 
the dark Tower itself — 

The round squat turret, blind as the fool’s heart. 

Built of brown stone, without a counterpart 
In the whole- world 
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lost m despair at an all-encn cling m3'’steij’^ Not so the Gieek Childe 
Roland who set the slug-hoin to his lips and blew a challenge 
Neithei Shakespeaie nor Bi owning tells us what happened, and the 
old legend, Childe Roland, is the ineai nation of the Gieek spirit, 
the 5'^oung, hght-heaited master of the modem Avoild, at whose 
tiumpet blast the daik toweis of ignoiance, supeistition and deceit 
have vanished into thin an, as the baseless fabiic of a dieam Not that 
the jeeimg phantoms have flown* The}?^ still beset, m vaiied foim, the 
path of each geneiation, but the Achaian Childe Roland gave to 
man self-confidence, and taught him the lesson that nature’s mj'^steiies, 
to be solved, must be challenged On a poi tal of one of the temples 
of Isis in Egypt was caived “I am whatevei hath been, is, oi evei will 
be, and my veil no man has j’^et lifted ” 

The veil of natuie the Gieek lifted and heiem lies his value to us 
What of this Genius^ How did it aiise among the peoples of the 
^gean Sea? Those who wish to know the lock whence science was 
hewn may lead the stoiy told in Auvid language bj’- Piofessoi Gompeiz 
in his “Gieek Thmkeis,” the fouith imlume of which has lecently been 
published (Muiiay, 1912, Sciibnei, 1912) In 1912, theie was pub- 
lished a book bj'- one of the j'oungei Oxfoid teacheis, “The Gieek 
Genius and Its Meaning to Us,”^ fiom which those who shiiiik fiom 
the seiious stud}'^ of Gompeiz’ foui volumes may leain something of 
the spiiit of Gieece Let me quote a few lines fiom his intioduction 

“Euiope has neailj’- foui million squaie miles, Lancashne has 
1,700, Attica has 700 Yet this tinj'^ countiy has given us an ait 
which we, with it and all that the Avoild has done since it foi oui 
models, have equalled peihaps, but not sui passed It has given us 
the staple of oui vocabulaiy in eveij'' domain of thought and knowl- 
edge Politics, tyiannj’-, demociac}’-, anaichism, philosophy, jihA'^siol- 
ogj^, geology, histoiy — these aie all Gieek woids It has seized and 
up to the piesent day kept hold of oui higliei education It has 
exercised an unfailing fascination, even on minds alien oi hostile 
Rome took hei cultuie thence Young Romans completed then 
education in the Gieek schools And so it was with natuies less 

akin to Gieece than the Roman St Paul, a Hebiew of the Hebrews, 
who called the wisdom of the Gieeks foolishness, was diawn to their 
Areopagus, and found himself accommodating his gospel to the 

1 By R W Lningstone, Clarendon Press, Oxford, 1912 [2d ed , revised, 1915] 
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style, and quoting veises horn the poets of this alien race After 
him, the Chuich, which was boin to piotest against Hellenism, tians- 
lated its dogmas into the language of Gieek thought and finally 
cxystallized them in the plulosophj’' of Aiistotle ” 

Wlietliei a plaything of the gods or a cog m the Avheels of the imi- 
veise — this was the pioblem which life offeied to the flunking Gieek, 
and m undeidaking its solution, he set m motion the foices that have 
made oui modem civilization That the pioblem lemams unsolved 
IS nothing in compaiison with the supieme fact that in wiestling with 
it, and in studying the laws of the machine, man is learning to control 
the small section of it with which he is speciallj’^ concerned The veil 
of thaumatuigy which sliiouded the Oiieiit, while not lemoved, was 
lent m twain, and foi the fiist time in histoiy, man had a clear vision 
of the woild about lum — “had gazed on Natuie’s naked loveliness” 
(“Adonais”) unabashed and unaffiighted by the supeinatuial poiveis 
about him Not that the Gieek got iid of his gods — fai fiom it' — but 
he made them so like himself, and lived on teims of such familiaiity 
with them that they mspiied no teiioi ‘ 

Livingstone discusses the Greek Genius as displayed to us in cer- 
tain “notes” — the Note of Beauty — ^tlie Desiie foi Fieedom — the 
Note of Diiectness — the Note of Humanism — ^the Note of Sanity and 
of Many-sidedness Upon some of these chaiacteiistics we shall have 
occasion to dwell m the biief sketch of the use of scientific medicine 
among tins wondeiful people 

We have seen that m the piimitive man and in the gieat civiliza- 
tions of Egypt and Babylonia, the physician evolved fiom the piiest — 
in Gieece he had a dual oiigin, philosophy and leligion Let us fiist 
tiace the oiigins in the philosopheis, paiticulaily m the gioup known 
as the Ionian Physiologists, whethei at home oi as colonists in the 
south of Italy, in whose Avoik the beginnings of scientific medicine 
may be found Let me quote a statement fiom Gompeiz 

2“Thej made deities m their own image, in the likeness of an image of corruptible man 
Silo cmque deus fit dtra cupido ‘Each man’s fearful passion becomes his god’ Yes, and not 
passions onl\, but eierv impulse, e\ery aspiration, every humour, eiery virtue, every whim 
In each of his activities the Greek found sometliing wonderful, and called it God the hearth 
at which he warmed himself and cooked his food, the street in which his house stood, the horse 
he rode, the cattle he pastured, the wife he married, the child that was born to him, the plague 
of which he died or from which he recovered, each suggested a delt^, and he made one to 
preside over each So too with qualities and powers more abstract” R W Livingstone 
The Greek Genius and Its Meaning to Us, pp 51-52 
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“We can trace the springs of Gieek success achieved and main- 
tained by the great men of Hellas on the field of scientific inquiiy to 
a remaikable conjunction of natural gifts and conditions Theie 
was the teeming wealth of constructive imagination united with the 
sleepless critical spirit which shrank from no test of audacity, theie 
was the most powerful impulse to generalization coupled with the 
sharpest faculty for descrying and distinguislung the finest shades 
of phenomenal peculiarity, there was the religion of Hellas, which 
afforded complete satisfaction to the requirements of sentiment, and 
yet left the intelligence fiee to perform its destiuctive work, theie 
were the political conditions of a number of iival centres of intellect, 
of a friction of forces, excluding the possibility of stagnation, and, 
finally, of an order of state and society stiict enough to cuib tlie 
excesses of ‘children crying foi the moon,’ and elastic enough 
not to hamper the soaring flight of superior minds We have 

already made acquaintance with two of the souices horn which the 
spirit of cnticism derived its nouiishment — the metaphysical and 
dialectical discussions practised by the Eleatic plnlosophers, and the 
semi-histoiical method which was applied to the myths by Hecatasus 
and Herodotus A third source is to be traced to the schools of the 
physicians These aimed at eliminating the aibitiary element from 
the view and knowledge of nature, the beginnings of which were 
bound up with it in a greater or less degree, though practically -with- 
out exception and by the force of an innei necessity A knowledge 
of medicine was destined to correct that defect, and we shall maik the 
growth of its most precious frmts in the increased power of observa- 
tion and the countei poise it offered to hasty geneiahzations, as well 
as m the confidence which learnt to reject untenable fictions, whethei 
produced by luxuriant imagination or by d piioii speeulations, on 
the similar ground of self-rehant sense-perception 

The nature philosophers of the loman days did not contribute 
much to medicine proper, but their spirit and their outlook upon 
nature influenced its students profoundly Their bold generalizations 
on the nature of matter and of the elements are still the wonder of 
chemists We may trace to one of them, Anaximenes, Avho regarded 
air as the primary principle, the doctrine of the “pneuma,” or the 
breath of life — the psychic force wluch ammates the body and leaves 

s Gomperz Greek Thinkers, Vol I, p 276 
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it at death — “Om soul being an, holds us together ” Of anothei, the 
famous Heiachtus, possibly a physician, the existing fiagments do 
not 1 elate specially to medicine, but to the philosophei of file may 
be traced the doctime of heat and moistuie, and then antitheses, which 
influenced piactice foi many centuiies Theie is evidence m the 
Hippociatic tieatise Trepl a-apKotv of an attempt to apply this doctime 
to the human body The famous expression, pania iliei , — ^“all things 
aie flowing,” — expresses the incessant flux m which he believed and m 
which we know all mattei exists No one has said a ludei thing of the 
profession, for an extant fragment reads “ pltysicians, who cut, 
burn, stab, and rack the sick, then complain that the}’' do not get any 
adequate recompense for it 

The South Italian nature philosophei s contributed much moie 
to the science of medicine, and m ceitam of the colomal towns there 
were medical schools as early as the fifth century B C The most 
famous of these physician philosophers was P}i:hagoias, whose life 
and work had an extraordinary influence upon medicine, particularly 
m connection with Ins theory of numbeis, and the importance of 
critical days His discovery of the dependence of the pitch of sound 
on the length of the vibrating chord is one of the most fundamental 
in acoustics Among the members of the school which he founded at 
Crotona were many physicians, who carried his views far and wide 
throughout Magna Graecia Nothing m his teaching dominated medi- 
cine so much as the doctrine of numbeis, the saciedness of which seems 
to have had an enduring fascination for the medical mind IManv 
of the common diseases, such as malaria, or typhus, terminating 
abruptly on special days, faA’^ored this belief How dominant it 
became and how persistent you may judge fiom the literature upon 
critical days, which is rich to the middle of the eighteenth century 

One member of the Crotoman school, Alcmseon, achieved great dis- 
tmction in both anatomy and physiology He first recognized the 
brain as the organ of the mind, and made careful dissections of the 
nerves, winch he traced to the brain He described the optic nerves 
and the Eustachian tubes, made correct observations upon vision, 
and refuted the common view that the sperma came from the spinal 
cord He suggested the definition of health as the maintenance of 
eqmlibnum, or an “isonomy” m the material quahties of the body 

■t J Burnet Early Greek Philosophy, 1892, p 13T, Bvwater’s no LVIII 
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Of all the South Italian phj’^sicians of this peiiod, the peisonahty 
of none stands out in stiongei outlines than that of Empedocles of 
Agiigentuin — pltysician, physiologist, lehgious teachei, politician and 
poet A wondei-woikei, also, and magician, he was acclaimed in the 
cities as an immoital god by countless thousands desiiing oiacles oi 
begging the woid of healing That he was a keen student of natuie 



FIG 1 « 

Alcmaeon 

{Aftei an engtaving by Raphael Moighen) 

IS Witnessed bj'^ many lecoided obseivations in anatom}’’ and physiol- 
ogy, he leasoned that sensations tiavel by definite paths to the hi am 
But oui attention must be confined to his intioduction of the theoiy 
of the foui elements — file, an, eaith and watei — of which, in vaiying 
quantities, all bodies weie made up Health depended upon the due 
equilibrium of these piimitive substances, disease was then distuib- 
ance Coiiesponding to those weie the foiii essential qualities of heat 
and cold, moistuie and di3mess, and upon this foui-fold division was 
engrafted by the latei physicians the doctime of the humois which. 
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hom the daj’^s of Hippociates almost to oui OAvn, dominated medicine 
All soits of magical poweis weie attributed to Empedocles The 
stoiy of Pantheia whom he called back to life aftei a thnt}’^ days’ 
tiance has long clung in the imagination You lemembei how 
IMatthew Arnold desciibes him in the well-known poem, “Empedocles 
on Etna” — 


But his powei 

Swells with the swelling enl of this time, 

And holds men mute to see wheie it will use 
He could sta}’ swift diseases in old days, 

Chain madmen by the music of his lyre, 

Cleanse to sweet aiis the bieath of poisonous sti earns, 

4nd in the mountain-chinhs iiitei the winds 
This he could do of old — ® 

a quotation which will give j^ou an idea of some of tlie poweis attiibu- 
ted to this wondei-woiking physician 

But of no one of the men of this lemaikable cncle have we such 
definite infoimation as of the Ciotonian pltysician Democedes, whose 
stoiy IS given at length bj’- Heiodotus, and Ins stoiy has also the gieat 
impoitance of showing that, even at this eaily peiiod, a well-devised 
scheme of public medical seivice existed in the Gieek cities It dates 
from the second half of the sixth centui}^ B C — fully two geneiations 
befoie Hippocrates A Ciotoman, Democedes by name, was found 
among the slaves of Oicetes Of his fame as a physician someone 
had heaid and he was called in to tieat the dislocated anlde of King 
Daiius The wily Gieek, longing foi his home, feaied that if he 
confessed to a knowledge of medicine theie would be no chance of 
escape, but undei tin eat of toituie he undeitook a tieatment which 
pioved successful Then Heiodotus tells his stoi)’' — ^how, ill treated 
at home m Ciotona Democedes Avent to Ailgina, AAdieie he set up as a 
physician and in the second yeai the State of uEgina lined his services 
at the puce of a talent In the thud yeai, the Athenians engaged him 
at 100 minse, and in the fouith, Polyciates of Samos at tivo talents. 
Democedes shaied the misfortunes of Potyciates and Avas taken 
piisonei bji^ Oioetes Then Heiodotus tells Iioav he cuied Atossa, the 
daughtei of Cyius and Avife of Daiius, of a seveie abscess of the 

6 Poetical AVorks of Matthew Arnold, Macmillan &. Co , 1898, p 440 
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breast, but on condition that she help him to escape, and she induced 
her husband to send an expedition of exploration to Gieece under 
the gmdance of Democedes, hut with the instructions at all costs to 
bung back the much prized physician Fiom Tarentum, Democedes 
escaped to his native city, but the Persians followed him, and it was 
with the greatest difficulty that he escaped from their hands De- 
prived of their guide, the Persians gave up the expedition and sailed 
for Asia In palliation of his ftght, Democedes sent a message to 
Darius that he was engaged to the daughter of Milo, the wrestlei, 
who was in high repute with the King ® 

Plato has several references to these state physicians, who weie 
evidently elected by a public assembly “When the assembly meets 
to elect a physician,” and the office was yearl3’^, for m “The States- 
man” we find the following ’’ “IVhen the year of office has expired, the 
pilot, or physician has to come before a court of review” to answer 
any charges The physician must have been in practice for some 
time and attained eminence, before he was deemed worthy of the 
post of state physician 

“If you and I were physicians, and were advising one another that 
we were competent to practice as state-physicians, should I not ask 
about you, and would you not ask about me, WeU, but how about 
Socrates himself, has he good health^ and was anyone else ever known 
to be cured by him whether slave or fieeman^’”^ 

8 The weU-known editor of Herodotus, R W Macan, Master of University College, Oxford, 
in his HeUenikon A Sheaf of Sonnets after Herodotus (Oxford, 1898) has included a poem 
which may be quoted m connection with this incident 

NOSTALGY 

Atossa, child of Cyrus king of kings, 

healed bv Greek science of a morbid breast, 

gave lord Dareios neither love nor rest 

till he fulfilled her vain imaginings 

“Sir, show our Persian folk j our sceptre’s n mgs ' 

Enlarge my sire’s and brotlier’s large bequest 
This learned Greek shall guide your galleys west, 
and Dorian slave-girls grace our banquetings ’’ 

So said she, taught of that o’er-artful man, 
the Itahote captive, Kroton’s Demokede, 
who recked not what of maladies began, 
nor who in Asia and in Gieece might bleed, 
if he — ^so writes the guileless Thurian — 
regained his home, and freedom of the Mede 

TJowett Dialogues of Plato, 3d ed. Statesman, VoL IV, p 502 (Stephanus, H, 398 E) 
’aJowett Dialogues of Plato, 3d ed, Gorgias, Vol II, p 407 (Stephanus, I, 514 D) 
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All that IS known of these state physicians has been collected by 
Pohl,® who has tiaced then evolution into Roman times That they 
weie secular, independent of the ^sculapian temples, that they weie 
well paid, that theie was keen competition to get the most distin- 
guished men, that they weie paid by a special tax and that they were 
much esteemed — aie facts to he gleaned fiom Heiodotus and fiom 
the inscriptions The lapidaiy lecords, extending over 1000 years, 
collected by Professoi Oehler®'‘ of Reina, thiow an important light 
on the state of medicine in Gieece and Rome Gieek vases give 
representations of these state doctois at woik Di E Pettier has 
pubhshed one showing the treatment of a patient in the clinic 

That dissections weie practised b)'- this gioup of nature philoso- 
phers is shown not only by the studies of Alcmaon, but we have evi- 
dence that one of the latest of them, Diogenes of Apolloma, must have 
made elaborate dissections In the “Historia Ammahum”® of Aris- 
totle occurs Ins account of the blood vessels, winch is by far the most 
elaborate met with m the literatuie until the writings of Galen It 
has, too, the gieat merit of accuracy (if we hear in mind the fact that 
it was not until after Aristotle that aiteiies and veins were differen- 
tiated), and indications are given as to the vessels fiom which blood 
may he drawn 

ASKLEPIOS 

No god made with hands, to use the sciiptuial phiase, had a moie 
successful “run” than Asklepios — for more than a thousand years 
the consoler and healer of the sons of men Shorn of Ins divine attri- 
butes he remains our patron saint, our emblematic God of Healing, 
whose figure with the seipents appears m our seals and charters He 
was originally a Thessalian chieftain, whose sons, Machaon and Poda- 
lirius, became famous physicians and fought in the Trojan War 
Nestor, you may remember, earned off the former, declaiing, m the 
oft-quoted phrase, that a doctor was better woith saving than many 
warriors unskilled m the treatment of wounds 

8R Pohl De Grfficorum tnedicis pubbcis, Berolim, Reimer, 1905, also Janus, Harlem, 1905, 
X, 491-494! 

88 J Oehler Janus, Harlem, 1909, XIV, 4, 111 

s'*® Potter Une dimque grecque au V® sifecle, Monuments et Mimoires, XIII, p 149, 
Pans, 1906 (Fondation Eugfene Plot) 

»The Works of Aristotle, Oxford, Clarendon Press, Vol IV, 1910, Bk III, Chaps II-IV, 
pp 511b-515b 
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Asklepios 
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Latei genealogies trace his origin to Apollo/® as whose son he is 
usually regarded “In the wake of noithein tribes this god Aescula- 
pius — a more majestic figuie than the blameless leech of Homer’s 
song — came land to Epidauius and Avas earned by sea to the east- 



FIG 15 

Asklepios and H 3 gieia (with the sacied snake) 

VATICAN, ROME 

waid island of Cos Aesculapius gicAV in impoitance AAith the 

gioAA^th of Gieece, but may not have attained his gieatest powei until 
Gieece and Rome were one 

10 W H Roscher Lexikon der griechischen und romischen Mythologie, Leipzig, 1886, I, 
p 63‘i 

11 Louis Dyer Studies of the Gods in Greece, 1891, p 231 
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H 3 "gieia (daughtei of Asklepios) 


BERLIN 
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A woid on the idea of the seipent a's an emblem of the healing 
art which goes far back into antiquity The mystical chaiacter of 
the snake, and the natural diead and awe inspiied by it, early made 
it a symbol of supeinatuial powei Theie is a libation vase of Gudea, 
c 2350 B C , found at Telloh, now in the Louvie (probably the 
earliest repiesentation of the symbol), with two seipents entwined 



FIG 17 

Coins repiesenting Asklepios i\ith snake 



ASKLEPIOS 


49 


round a staff ( Jastiow, PI 4) Fiom the earliest times the snake has 
been associated with mystic and magic power, and eA-^en today, among 
native races, it plaj^^s a part m the initiation of medicine men 

In Greece, the serpent became a symbol of Apollo, and prophetic 
serpents were kept and fed at his shiine, as well as at that of his son, 
Asklepios There was an idea, too, that snakes had a knowledge of 
herbs, Avhich is lefeiied to m the famous poem of Nikander on 
Theiiaka^' You may remember that vdien Alexander, the famous 
quack and oracle monger, depicted by Lucian, started out “for reve- 
nue,” the first thing he did ivas to provide himself vath two of the 
large, harmless, yelloiv snakes of Asia jMinoi 

The exact date of the introduction of the cult into Greece is not 
knoAvn, but its great centres iveie at Epidauius, Cos, Peigamos and 
Tiicca It throve Avith Avondeiful rapidity Asklepios became one 
' of the most popular of the gods By the time of Alexander it is 
estimated that there were between three and foui hundred temples 
dedicated to lum 

His Avoiship Avas introduced into Rome at the time of the Great 
Plague at the beginning of the third century B C (as told by Livy 
m Book XI) , and the temple on the island of Tiber became a famous 
resort If you can transfer m imagination the Hot Springs of Vir- 
ginia to the neighborhood of Washington, and put there a group of 
buildings such as are represented in these outlines of Caton’s^® (p 52) , 
add a sumptuous theatre Avith seating capacity for 20,000, a stadium 
600 feet long Avith a seating capacity of 12,000, and all possible acces- 
sories of art and science, you aviU have an idea of Avhat the temple 
at Epidauius, a feAV miles from Athens, Avas “The cult flourished 
mostly m places Avhieh, through climatic or hygiemc advantages, Aveie 
natural health resorts Those favoured spots on hill or mountain, 
m the shelter of forests, by rivers or springs of pure floAving water, 
were conducive to health The vivifying air, the Avell cultivated 
gardens surrounding the shrine, the magnificent vicaa^, all tended to 
cheer the heart AAath neiv hope of euie IMany of these temples OAved 
their fame to mineral or merely hot springs To the homely altars, 
erected originally by sacred fountains in the neighbourhood of health- 

12 Lines 31, etc., and Scholia, cf W K Halhday Greek Dmnation, London, 1913, p 88 
IS Caton Temples and Ritual of Asklepios, 2d ed , London, 1900 




FIG 18 

^sculapian serpent, caived in travertine on the Isola San Bartolommeo 
in the Tibei, near Rome 


giving mineral springs, Avere later added magmficent temples, pleas- 
ure-grounds for festivals, gymnasia m wlueh bodily ailments Avere 
treated by physical exercises, baths and inunctions, also, as is proved 
by excavations, living rooms for the patients Access to the shrine 
Avas forbidden to the unclean and the impure, pregnant Avomen and 
the mortally afflicted Avere kept aAvay, no dead body could find a 
resting-place Avithin the holy precincts, the sheltei and the cure of 
the sick being undertaken by the keepers of inns and boai ding-houses 
m the neighbourhood The suppliants for aid had to submit to care- 
ful purification, to bathe in sea, river or spring, to fast for a pre- 
scribed time, to abjure AVine and certain articles of diet, and they 
Avere only permitted to enter the temple Avhen they Avere adequately 
prepared by cleansing, inunction and fumigation This lengthy and 
exhausting preparation, partly dietetic, partly suggestive, Avas accom- 




FIG 19 

Layout of Epidaurus 



52 THE EVOLUTION OF MODERN MEDICINE 


panied by a solemn service of piayei and saciifice, Avhose sj’^mbolism 
tended lughly to excite the imagination 

The temples were in chaige of membeis of the guild oi fraternity, 
the head of which was often, though not necessarily, a physician 



FIG 20 

Hieion at Epidauius 
iCalon ) 


The Chief was appointed annually From Caton’s excellent sketch'® 
you can get a good idea of the iitual, but still better is the delightful 
description given in the “Plutus” of Aristophanes After offeiing 
honey-cakes and baked meats on the altar, the suppliants arianged 
themselves on the pallets 

Max Neuburger History of Medicine, Enghsh translation, Oxford, 1910, p 94- 
IB Caton Temples and Ritual of Asklepios, 2d ed , London, 1900 
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Soon the Temple servitor 
Put out the lights and bade us fall asleep, 

Noi stii, noi speak, -whatevei noise we heaid 

So down we lay in oideily lepose 

And I could catch no slumber, not one wink, 

Stiuck by a nice tuieen of bioth which stood 
A little distance fiom an old wife’s head, 

Wheieto I maivellously longed to cieep 
Then, glancing upuaids, I beheld the priest 
Whipping the cheese-cakes and figs from off 
The holy table, thence he coasted lound 
To evei y altai spying what was left 
And eveij'thing he found he consecrated 
Into a soit of sack — 

a pioceduie which leminds one of the stoiy of “Bel and the Dragon ” 
Then the god came, m the peison of the priest, and scanned each 
patient He did not neglect physical measuies, as he biayed m a 
moitai cloves, Teman gailic, veijuice, squills and Sphettian vmegai, 
with which he made application to the eyes of the patient 

Then the God clucked, 

And out theie issued fiom the holy shiine 

Two great, enoimous seipents 

And underneath the seal let cloth they ciept. 

And licked his eyelids, as it seemed to me , 

And, mistiess deai, before you could have diunk 
Of nine ten goblets. Wealth aiose and saw 

The incubation sleep, in which indications of cuie weie divinely sent, 
foimed an impoitant pait of the iitual 

The Asklepieion, oi Health Temple of Cos, lecentty excavated, 
IS of special mteiest, as being at the biithpiace of Hippociates, who 
was himself an AsMepiad It is known that Cos was a gieat medical 
school The investigations of Piofessoi Rudolf Heitzog have shovm 
that this temple was veiy neaily the counterpart of the temple at 
Epidamus 

The ^sculapian temples may have furnished a laie field for empiii- 

10 Aristophanes B B Roger’s translation, London, Bell S. Sons, 1907, VoL VI, 11 608, etc , 
732 ff 

11 Ibid 
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cal enquiiy As with our modern 
hospitals, the laiger temple had rich 
libraries, full of valuable manuscripts 
and lecoids of cases That there may 
have been secular Asklepiads con- 
nected with the temple, who were 
fieed entirely from its superstitious 
piactices and theuigic rites, is re- 
gal ded as doubtful, yet is perhaps 
not so doubtful as one might think 
How often have we physicians to bow 
oui selves in the house of Rimmon' 
It is vei}^ much the same today at 
Louides, Avheie la}’- physicians have 
to look aftei scoies of patients whose 
faith IS too weak oi whose maladies 
aie too stiong to be relieved by Our 
Lady of this famous shiine Even m 
the Christian era, there is evidence of the association of distinguished 
physicians with iEsculapian temples I notice that in one of his ana- 
tomical treatises, Galen speaks with affection of a citizen of Pergamos 
who has been a great benefactoi of the -^sculapian temple of that 
city In “Marius, the Epicuiean,” Pater gives a delightful sketch of 
one of those temple health lesoits, and brings in Galen, stating that he 
had himself undeigone the temple sleep, but to this I can find no 
reference in the geneial index of Galen’s Avoiks 
From the votive tablets found at Epidaurus, Ave get a very good 
idea of the natuie of the cases and of the cuies A laige numbei of 
them have noAv been deciphered There aie evidences of A'^arious 
forms of diseases of the joints, affections of Avomen, Avounds, baldness, 
gout, but we are again in the Avoild of miracles, as j’-ou may judge 
from the following “Heiaicus of Mytilene is bald and entreats the 
God to make his haii gioAv An ointment is applied ovei night and 
the next morning he has a thick ciop of ban ” 

There aie indications that opeiations Aveie pei formed and abscesses 
opened From one Ave gathei that diopsy Avas tieated in a novel 
Avay Asldepios cuts off the patient’s head, holds him up by the 
heels, lets the Avatei lun out, claps on the patient’s head again Here 
IS one of the invocations 
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FIG 21 

Temple-nte at Epidaurus 
(^Caton ) 
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FIG 25 

Ex-\oto of a case of disease 
of the ej e 


FIG 26 

Modem German ex-voto of 
disease of the e^^es 


“Oh, blessed Asklepios, God of Healing, it is thanks to thy sloll 
that Diophantes hopes to he leheved fiom his mem able and hoiiible 
gout, no longei to move like a crab, no longei to walk upon thorns, 
but to have sound feet as thou hast decieed ” 

The piiests did not neglect the natuial means of healing The 
inscriptions shoiv tliat gi eat attention was paid to diet, exeicise, 
massage and bathing, and that when necessaiy, diugs were used 
Birth and death weie believed to defile the sacied precincts, and it 
was not until the time of the Antonines that piovision Avas made at 
Epidauius foi these contingencies 

One piactice of the temple was of special mteiest, ^ the incu- 
bation sleep, m Avhich di earns Aveie suggested to the patients In the 
religion of Babylonia, an impoitant pait Avas played by the mystery 
of sleep, and the mteipietation of di earns, and no doubt fiom the 
East the Gieeks took ovei the piactice of dwination in sleep, foi in 
the ^sculapian cult also, the incubation sleep plaji'ed a most impor- 
tant idle That it continued in latei times is Avell indicated in the 
oiations of Aiistides, the aich-neurasthemc of ancient histoiy, AAdio 
Avas a gieat dieamei of di earns The oiacle of Amphiaiaus in Attica 
sent dreams into the heaits of his consultants “The piiests take the 
mquiiei, and keep him fasting fiom food foi one day, and fiom AAune 
foi thiee days, to give him perfect spiritual lucidity to absorb the di- 
Aone communication” (Philhmore’s “Apollonius of Tyana,” Bk II, 
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Ch XXXVII) How incubation sleep was carried into the Christian 
Church, its association with St Cosmas and St Damian and other 
saints, its practice throughout the Middle Ages, and its continuation 
to our own time may be read in the careful study of the subject made 
by Miss Hamilton (now Mrs Dickens) There are still m parts of 
Greece and in Asia Minor shrines at which incubation is practised 
regularly, and if one may judge from the lepoits, with as great suc- 
cess as m Epidauius At one place in Britain, Christchurch m Mon- 
mouthshiie, incubation was carried on till the eaily pait of the nine- 
teenth century Now the profession has come back to the study of 
dreams,^® and there are professors as ready to give suggestive interpre- 
tations to them, as in the days of Aiistides As usual, Aristotle seems 
to have said the last word on the subject “Even scientific plij’^sicians 
tell us that one should paj'- diligent attention to di earns, and to hold 
this view IS leasonable also for those who are not practitioners but 
speculative philosophers,”'® but it is asking too much to think that the 
Deity would trouble to send di earns to veiy simple people and to 
animals, if thej’- were designed in any way to reveal the future 

In Its struggle with Christianity, Paganism made its last stand in 
the temples of Asldepios The miraculous healing of the saints super- 
seded the cuies of the heathen god, and it was wise to adopt the useful 
practice of his temple 

HIPPOCRATES AND THE HIPPOCRATIC WRITINGS 

Deservedly the foundation of Greek IMedicine is associated ivith the 
name of Hippocrates, a native of the island of Cos, and yet he is a 
shadowy personality, about whom we have little accuiate first-hand 
information This is in strong contrast to some of Ins distinguished 
contemporaries and successois, for example, Plato and Aristotle, 
about whom we have such full and accurate knoivledge You will, 
perhaps, be surprised to hear that the onljr contemporaij'- mention 
of Hippocrates is made by Plato In the “Piotagoias,” the young 
Hippocrates, son of Apollodoius has come to Piotagoras, “that 
mighty wise man,” to learn the science and knowledge of human life 

18 Mary Hamilton Incubation, or the Cure of Disease in Pagan Temples and Christian 
Churches, London, 1906 

IS Freud The Interpretation of Dreams, translation of third edition bj A A Brill, 1913 

20 Aristotle Parva Naturalia, De divinatione per somnium, Ch I, Oxford ed, Vol III, 
463 a. 




FIG 27 

Bust of Hippocrates 
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Socrates asked him “If you had thought of going to Hippoc- 
rates of Cos, the Asclepiad, and weie about to give him 5mui money, 
and some one had said to you, ‘You aie paying money to your name- 
sake Hippociates, O Hippociates, tell me, what is he that 3’-ou give 
him mone}’^^’ how would you have answeied^” “I should saj^” he 
leplied, “that I gave mone}'- to him as a ph5^sician ” “And Avhat will 
he make of jmu?” “A pltysician,” he said And in the Ph^dius, in 
lepty to a question of Sociates whethei the natuie of the soul could 
be known intelligently without knowing tlie natuie of the whole, 
Phffidius lephes “Hippociates, the Asclepiad, sa5’^s that the natuie, 
even of the bodjq can onl}’- be undeistood as a whole ” (Plato, I, 311, 
III, 270— Jowett, I, 131, 479 ) 

Seveial lives of Hippociates have been wiitten The one most 
fiequentty quoted is that of Soianus of Ephesus (not the famous 
plij’-sician of the time of Tiajan), and the statements which he gives 
aie usualty accejited, viz , that he was hoin in the island of Cos in the 
yeai 460 B C , that he belonged to an Asldepiad familj’- of distinction, 
that he tiavelled extensiveljq visiting Tin ace, Thessal}’-, and vaiious 
othei paits of Gieece, that he letuined to Cos, wlieie he became the 
most lenowned physician of his pel lod, and died about 375 B C Aiis- 
totle mentions him hut once, calling him “the gieat Hqipociates ” 
Busts of him aie common, one of the eaihest of which, and I am told 
the best, dating fiom Roman da5’^s and now in the Biitish Museum, is 
heie lepiesented 

Of the numeious wiitmgs attiihuted to Hippociates it cannot easily 
be detei mined which aie leally the woik of the Fathei of Medicine 
himself They weie collected at the time of the Alexandiian School, 
and it became customai}'^ to wiite commentaiies upon them, much of 
the most impoitant infoimation Ave liaA'^e about them, dein’^e fiom 
Galen The eaihest manusciipt is the “Codex Lauientianus” of 
Floience, dating fiom the ninth centui3% a sjiecimen page of Avhicli 
(thanks to Commendatoie Biagi) is annexed Those of 3^11 Avho aie 
interested, and wish to liaA'^e full lefeiences to the vaiious Avorks attrib- 
uted to Hippocrates, AAnll find them m “Die Handschiiften der anti- 
ken Aeizte” of the Piussian Academ3’', edited by Diels (Berlin, 1905) . 
The Piussian Academ3’^ has undertaken the editorsliip of the “Corpus 
Medicorum Gisecorum ” There is no complete edition of them in 
English In 1849 the Deeside ph3^sician, Adams, published (for the 
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Old Sydenham Society) a translation of the most important works, a 
valuable edition and easily obtained Littre’s ten-volume edition 
(“OEuvres completes d’Hippociate,” Pans, 1839-1861) is the most 



FIG 28 

Eaihest kno\ui Manuscript of Hippociates 
(Ninth Centun ) 

{Codct Laureiilianus, Florence ) 

important foi lefeience Those of you who want a biief but veij 
satisfactory account of the Hippociatic Avritings, with numerous ex- 
tracts, 'iviU find the volume of Theodor Beck (Jena, 1907) very useful 
I can only indicate, in a veiy brief way, the special features of the 
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Hippocratic writings that have influenced the evolution of the science 
and art of medicine 

The first is undouhtedlj^ the note of humanity In his intioduction 
to “The Rise of the Gieek Epic,”'^ Gilbert Muiray emphasizes the 
idea of service to the community as more deeply rooted in the Greeks 
than in us The question thej'^ asked about each wiiter was, “Does he 
help to make better men^” oi “Does he make life a better thing 
Their aim was to he useful, to be helpful, to make better men in the 
cities, to coriect life, “to make gentle the life of the world ” In this 
brief phrase Avere summed up the aspiiations of the Athenians, like- 
wise illuminated in that remaikable sa5ung of Piodicus (fifth century 
B C ) , “That which benefits human life is God ” The Greek vicav of 
man was the veiy antithesis of that Avhich St Paul enforced upon the 
Christian Avoild One idea peivades thought from Homei to Lucian 
like an aroma — ^piide m the body as a whole In the stiong conviction 
that “our soul in its rose mesh” is quite as much helped by flesh as 
flesh by the soul the Greek sang his song — “Foi pleasant is this flesh ” 
Just so far as Ave appreciate the A’^alue of the fan mind in the fair body, 
so far do we apprehend ideals expressed bj^- the Gieek m every depart- 
ment of life The beautiful soul haimomzmg Avith the beautiful body 
was as much the glorious ideal of Plato as it Avas the end of the educa- 
tion of Aristotle What a splendid picture in Book III of the 
“Republic,” of the day when “ our jmuth aa’^iII dAvell in a land of 
health, amid fair sights and sounds and reeeive the good in everything, 
and beauty, the effluence of fair works, shall floAV into the eye and ear 
hke a health-giving breeze fiom a puier region, and insensibly draAv 
the soul from earliest years into likeness and sj’^mpathy AVitli the beauty 
of reason ” The glory of this zeal for the eniichment of this present 
life was revealed to the Greeks as to no other people, but in respect 
to care for the body of the common man, Ave have only seen its fulfil- 
ment in our own day, as a direct result of the methods of research 
imtiated by them Everywhere throughout the Hippociatic writings 
we find this attitude towards life, which has never been better 
expressed than in the fine phrase, “Where there is love of humanity 
there will be love of the profession ” Tins is well brought out m the 
qualifications laid down by Hippocrates for the study of medicine 
“Whoever is to acquire a competent knowledge of medicine ought to 

SI Oxford, Clarendon Press, Sd ed , 1911 
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be possessed of the following advantages a natural disposition, in- 
struction, a favourable position for the study, early tuition, love of 
labour, leisure First of all, a natural talent is required, for when 
nature opposes, eveiy thing else is vain, but when nature leads the way 
to what is most excellent, instruction in the art takes place, which the 
student must try to appiopiiate to himself b}’- leflection, becoming an 
early pupil m a place well adapted for instruction. He must also 
bring to the task a love of labour and perseverance, so that the instruc- 
tion taking root may bung forth piopei and abundant fiuits ” And 
the diiections given for the conduct of life and foi the relation which 
the physician should have Avith the public are those of oui code of 
ethics today Consultations m doubtful cases aie advised, touting 
for fees is discouiaged “If two oi more ways of medical treatment 
were possible, the ph5^sician was recommended to choose the least im- 
posing or sensational, it was an act of ‘deceit’ to dazzle the patient’s 
eye by brilliant exhibitions of skill which might very well be dispensed 
with The practice of holding public lectures m order to increase his 
reputation was discouraged m the physician, and he was especially 
warned against lectures tricked out rvith quotations from the poets 
Physicians who pretended to infallibility m detecting even the 
minutest departure from their prescriptions were laughed at, and 
finallj'-, there weie precise bye-laws to regulate the personal behaviour 
of the physician He was enjoined to observe the most scrupulous 
cleanliness, and was advised to cultivate an elegance removed from all 
signs of luxury, even dorvn to the detail that he might use perfumes, 
but not in an immoderate degree But the high-water mark of 
professional morality is reached m the famous Hippocratic oath, 
which Gompeiz calls “a monument of the Inghest rank m the history 
of civilization ” It is of small matter whether this is of Hippocratic 
date or not, or whether it has in it Egyptian or Indian elements its 
importance lies in the accuracy with winch it represents the Greek 
spirit For twenty-five centuries it has been the “credo” of the pro- 
fession, and in many universities it is still the formula vnth which men 
are admitted to tire doctorate 

I swear by Apollo the physician and ^sculapius and Health (Hygieia) and 
All-Heal (Panacea) and all the gods and goddesses, that, according to my 
ability and judgment, I mil keep this oath and this stipulation — to reckon 

22 Gomperz Greek Thinkers, Vok I, p 281 
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him who taught me this art equally dear to me as my parents, to share my 
substance with him, and relieve his necessities it requiied, to look upon his 
offspring in the same footing as my own biotheis, and to teach them this ait, 
if they shall wish to learn it, without fee oi stipulation, and that by precept, 
lecture, and every other mode of instiuction, I will impart a knowledge of my 
art to my own sons, and those of my teacheis, and to disciples bound by a 
stipulation and oath accoiding to the law of medicine, but to none otheis I 
will follow that system of regimen which, according to my ability and judge- 
ment, I considei foi the benefit of my patients, and abstain fiom whateiei is 
deleterious and mischievous 

I will give no deadly medicine to anyone if asked, noi suggest anj"^ such 
counsel, and in like mannei I will not give to a woman a pessaiy to produce 
abortion 

With purity and with holiness I will pass my life and piactice my ait 

[I will not cut persons labouiing undei the stone, but will leaie this to be 
done by men who aie piactitioneis of this woik ] 

Into whatsoever houses I entei, I will go into them foi the benefit of the sick, 
and will abstain fiom every \oluntaiy act of miscluef and coiiuption, and, 
further, from the abduction of females oi males, of fieemen and slaves What- 
ever, in connection with my piofessional piactice, oi not in connection with it, 
I see or hear, in the life of men, which ought not to be spoken of abioad, I will 
not divulge, as leckoning that all such should be kept seciet 

While I continue to keep this Oath unviolated, may it be gi anted to me to 
enjoy life and the practice of the ait, respected by all men, in all times* But 
should I tiespass and violate this Oath, maj' the leveise be inj’’ lot ' 

(Adams, II, 779, cf Littr^, IV, 628 ) 

In his ideal republic, Plato put the physician low enough, in the 
last stratum, indeed, but he has nevei been moie honoiably placed 
than in the pictuie of Athenian society given hj’’ this author in the 
“Symposium ” Heie the physician is shown as a cultivated gentle- 
man, mixing in the best, if not alwa3rs the most sober, societj’- 
Eryximachus, the son of Acumenus, himself a physician, plays m this 
famous scene a typical Gieek parP"* — a strong advocate of tempei- 
ance in mind and body, deprecating, as a phj'^sician, excess in dunk, he 
uiged that conveisation should be the order of the day and he had the 
honoi of naming the subject — “Piaise of the God of Love ” Inci- 
dentally Eryximachus gives his view of the natuie of disease, and 
shows how deeply he was influenced by the views of ^ Empedocles’ 

22 a Professor Gildersleeve’s view of Eryximachus is less favorable (Johns Hopkins Univer- 
sity Circular, Baltimore, January, 1887) Plato, III, 186— >Iowett, I, 556 
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“ so too in the body the good and healthj’^ elements are to he 
indulged, and the bad elements and the elements of disease are not to 
be indulged, but discouiaged And this is what the physician has to 
do, and m this the ait of medicine consists foi medicine ma}’- he 
regarded generally as the knowledge of the loves and desiies of the 
body and how to satisfy them oi not, and the best physician is he who 
is able to separate fair love fiom foul, oi to conveit one into the other, 
and he who knows how to eradicate and how to implant love, whichever 
is lequiied, and can leconcile the most hostile elements in the constitu- 
tion and make them loving fi lends, is a skilful piactitionei ” 

The second gieat note in Gieek medicine illustrates the directness 
with Avhicli they went to the veij’- lieait of the mattei Out of mysti- 
cism, superstition and lehgious iitual the Gieek went diiectly to 
nature and was the fiist to giasp the conception of medicine as an ait 
based on accuiate observation, and an integral pait of the science of 
man What could be more striking than the phiase m “The Law,” 
“Theie aie, in effect, two things, to know and to believe one knows, 
to know IS science , to believe one knows is ignoi ance” But no single 
phrase m the writings can compaie foi directness with the famous 
aphoiism rvliich has gone into the liteiatuie of all lands “Life is shoit 
and Alt is long, the Occasion fleeting, Expeiience fallacious, and 
Judgment difficult ” 

Eveij’-wheie one finds a strong, clear common sense, which refuses 
to be entangled either m theological or philosophical speculations 
"WHiat Sociates did for philosophy Hippocrates mav be sard to have 
done foi medicine As Sociates devoted himself to ethics, and the 
application of light thinking to good conduct, so Hippocrates insisted 
upon the practical nature of the art, and in placing its highest good in 
the benefit of the patient Empiricism, experience, the collection of 
facts, the evidence of the senses, the avoidance of philosophical specu- 
lations, were the distinguishing features of Hippocratic medicine 
One of the most striking contributions of Hippocrates is the recogni- 
tion that diseases are onfy part of the processes of nature, that there 
IS nothing divine or sacied about them With reference to epilepsy, 
winch was regarded as a sacied disease, he says, “It appears to me to 
be no wise moie divine noi moie sacied than other diseases, but has a 
natural cause from which it originates like othei affections, men 

-3Littr6 CEu\res d’Hjppocrate, Vol IV, pp 64-1-G12 
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regard its nature and cause as divine fiom ignorance ” And in 
another place he remaiks that each disease has its own natuie, and that 
no one arises without a natural cause He seems to have been the first 
to grasp the conception of the gieat healing poweis of natuie In his 
long experience with the cures in the temples, he must have seen scores 
of instances m which the god had worked the miracle through the vis 
medicatnoo natuice, and to the slneivd wisdom of his practical sugges- 
tions in treatment may be attributed in laige part the extiaoi dinar y 
vogue which the great Coan has enjo 5 ’^ed for twent 5 ’--five centuries 
One may appreciate the veneiation with which the Father of Medicine 
was regarded b}^^ the attribute “divine” which was usualty attached to 
his name Listen to this foi diiectness and honesty of speech taken 
from the work on the joints chaiacteiized by Littie as “the great 
surgical monument of antiquity” “I have written this down deliber- 
ately, believing it is valuable to learn of unsuccessful experiments, and 
to know the causes of then non-success ” 

The note of freedom is not less lemaikable throughout the Hippo- 
cratic writings, and it is not easj’- to understand how a man brought up 
and practising within the precincts of a famous iEsculapian temple 
could have divorced himself so whollv from the supei stitions and 
vagaries of the cult Theie are probably grounds for Plm 5 ’’’s sugges- 
tion that he benefited bj'^ the receipts iviitten m the temple, registered 
by the sick cured of anj^ disease “Afterwards,” Phnj'^ goes on to 
remark in his chai acteristic ivay, “bee professed that course of 
Physicke which is called Clinice Wheiby physicians found such sweet- 
nesse that afterwards there was no measuie nor end of fees” (“Natural 
History,” XXIX, 1) There is no reference in the Hipjrociatic writ- 
ings to divination , incubation sleep is not often mentioned, and chaims, 
incantations or the practice of astiologj'^ but laiety Here and there 
we do find practices which ]ai upon modem feeling, but on the whole 
we feel in reading the Hippocratic writings nearer to then spirit than 
to that of the Arabians or of the manj'^ ivi iters of the fifteenth and 
sixteenth centuries A D And it is not only against the thaumatuigic 
powers that the Hippocratic writings protested, but the}?^ express an 
equally active reaction against the excesses and defects of the new 
philosophy, a point brought out ver}'’ clearly bj'^ Gomperz He 
regards it as an undying glory of the school of Cos that after years 

24 Gomperz Greek Thinkers, Vol I, p 296 
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of vague, lestless speculation it mtioduces steady sedentar}’^ habits 
into the intellectual life of mankind “ ‘Fiction to the light' Reality 
to the left*’ was the hattle-ci}'’ of this school in the wai the}" weie the 
first to wage against the excesses and defects of the natuie-philos- 
ophy ” Though the piotest was effective in ceitain diiections, we 
shall see that the authois of the Hippociatic writings could not eii- 
tiiely escape fiom the hypotheses of the oldei philosopheis 

I can do no nioie than indicate in the biiefest possible way some of 
the more important views ascribed to Hippocrates We cannot touch 
upon the disputes between the Coan and Cnidian schools You 
must beai m mind that the Greeks at this time had no human anatomy 
Dissections were impossible, their ph5"siolog5" was of the crudest 
character, stiongl}" dominated by the philosophies Empedocles 
regarded the four elements, fire, an, earth and water, as “the roots of 
all things,” and this became the coiner stone m the humoral pathology 
of Hippocrates As m the Macrocosm — ^the world at large — ^theie 
were four elements, fire, an, earth, and watei, so m the Microcosm — 
the world of man’s body — there were four humors (elements), , 
blood, phlegm, yellow bile (or cholei ) and black bile (or melancholy) , 
and they corresponded to the four qualities of matter, heat, cold, 
dryness and moisture For more than two thousand j^eais these views 
prevailed In his “Regiment of Life” ( 1546 ) Thomas Phaer sa5"s 
“ Avhich humours are called ye sones of the Elements because they 
be complexioned like the fouie Elements, for like as the Ayie is hot 
and mo5"st so is the blooud, hote and moyste And as F3’'er is hote 
and dry so is Cholei e hote and dry. And as water is colde and moyst 
so IS fleume colde and moyste And as the Earth is colde and dry 
so Melancholy is colde and dry 

As the famous Regimen Sanitatis of Saleinum, the popular family 
hand-book of the Middle Ages, says 

Fouie Humouis laigne vitlun oui bodies wliolly, 

And these conipaied to fouie elements 

Accor ding to Littie there is nowhere so strong a statement of these 
viervs 111 the genuine voiks of Hipirociates, but they are found at 

Hie student who wishes a fuller account is referred to the histones of (a) Neuburger, 
Vol 1 Oxford, 1910, (b) Vitliington, London, 1891. 

-G Thoinns Phaer Regiment of Life, London, 1516 

-■ The Englishman s Doctor, or the Schoole of Salerne Sir John Harington’s translation, 
London, ICOS, p 2 Edited bi Francis R Packard Xew York 1920, p 132 Hannglon's book 
originalh appeared dated London 1607 (Hoe copi in the Henry E Huntington Librarj ) 
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large in the Hippoeiatic wiitmgs, and nothing can he cleaiei than the 
following statement fiom the woik “The Natuie of Man” “The 
body of man contains m itself blood and phlegm and yellow bile and 
black bile, which things aie m the natuial constitution of his body, and 
the cause of sickness and of health He is healthy when they are in 
proper piopoition between one anothei as legaids mi\tuie and foice 
and quantity, and when they aie well mingled together, he becomes 
sick when one of these is diminished oi inci eased m amount, or is 
separated in the body fiom its piopei mixtuie, and not piopeily 
mingled with all the otheis ” No woids could moie clearly expiess 
the views of disease which, as I mentioned, pi evaded until qmte lecent 
years The black bile, melanchol}’-, has given us a great woid in the 
language, and that we have not 5'^et escaped fiom the humoial pa- 
thology of Hippociates is witnessed b}’^ the common expiession of 
biliousness — “too much bile” — 01 “he has a touch of the livei ” The 
humors, impel fectly mingled, piove iiiitant in the body They aie 
kept in due pioportion by the innate heat which, b}’- a soit of internal 
coction gradually changes the humois to then pioper piopoition 
Whatever may be the piimaiy cause of the change in the humois 
manifesting itself m disease, the innate heat, 01 as Hippociates teims 
it, the natuie of the hodiy itself, tends to lestoie conditions to the noim, 
and this change occurimg suddenty, 01 abiuptly, he calls the “ciisis,” 
which IS accomplished on some special day of the disease, and is often 
accompanied by a critical discharge, 01 by a drop in the body tempeia- 
ture The evil, 01 supei abundant, humois weie discharged and this 
view of a special matenes moihi, to be got iid of by a natural process 
or a crisis, dominated pathology until quite recently Hippocrates 
had a great belief m the powei of natuie, the vis inedicatux natuice, to 
restore the normal state A keen observer and an active piactitioner, 
his views of disease, thus hastily sketched, dominated the profession 
for twenty- five centuries, indeed, echoes of his theoiies are still heard 
in the schools, and his ver}’- woids are daily on our lips If asked what 
was the great contribution to medicine of Hippociates and his school 
we could answer — the art of caieful observation 

In the Hippociatic writings is summed up the expeiienee of Greece 
to the Golden Age of Pericles Out of philosophy, out of abstract 
speculation, had come a way of loolang at natuie for which the physi- 
cians were mainly responsible, and which has changed forever men’s 
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views on disease JMedicme bioke its leading strings to religion and 
philosophy — a totteiing, though lusty, child whose fortunes we are to 
follow in these lectures I have a feeling that, could we know more of 
the medical histoi}’- of the older races of which I spoke in the first 
lecture, we might find that this Avas not the fiist-hoin of Asldepios, 
that there had been many premature births, man}’' still-born offspring, 
even live-biiths — the products of the fertilization of nature b}*- the 
human mind, but the recoid is dark, and the infant Avas cast out like 
Israel in the chapter of Isaiah But the high-Avatei mark of mental 
achievement had not been reached by the great generation m AAdiich 
Hippocrates had labored Sociates had been dead sixteen years, and 
Plato Avas a man of fortA'^-fiA'^e, AA'hen far aAvay in the north m the 
little toAvn of Stagiia, on the pemnsula of Mount Athos m Macedoma 
AA^as, in 384 B C , born a “man of men,” the one ahoA’^e all others to 
AAdiom the phrase of INIilton may be applied The child of an Askle- 
piad, Nicomachus, plij’^sician to the father of Philip, there must have 
been a rare conjunction of the planets at the biith of the great Stagi- 
iite. In the first circle of the “Inferno,” Virgil leads Dante into a 
AAmdeiful company, “star-seated” on the verdure (he says) — ^the 
philosophic family looking Avith leA’^eience on “the hlastei of those 
who knoAv ” — il maesti o di coloi die sanno And Avith justice has 
Aristotle been so regaided foi these tAA’’enty-thiee centuries No man 
has ever SAva 5 ’^ed such an intellectual empire — in logic, metaphysics, 
rhetoric, psychology, ethics, poetry, politics and natural historj’^, in aU 
a creator, and m all still a master The historj’^ of the human mind 
offers no parallel to his career As the cieatoi of the sciences of 
compaiatiA’-e anatomy, sj^stematic zoology, embr3’'olog5’’, teratolog}’', 
botany and physiologj’’, his Aviitings have an eternal interest They 
piesent an extiaoi dinar accumulation of facts relating to the struc- 
ture and functions of A^aiious parts of the body It is an unceasing 
AA'onder how one man, even Avith a school of devoted students, could 
have done so much 

Dissection — already practised by Alcmfeon, Democritus, Diogenes 
and otheis — ^Avas conducted on a large scale, but the human bod}’- was 
still taboo Aristotle confesses that the “iiwaid parts of man are 
knoAATi least of all,” and he had ncA’-er seen the human ladneys or 

isTlic “Good collector of qualities,” Dioscoridcs, Hippocrates, Avicenna, Galen and Aver- 
roLS were the medical members of the group Dante, Inferno, canto iv 
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uterus In his physiology, I can refer to but one point — the pivotal 
question of the heait and blood vessels To Aiistotle the lieait was 
the cential oigan conti oiling the ciiculation, the seat of lutality, the 
souice of the blood, the place m which it leceived its final elaboration 
and impiegnation with animal heat The blood was contained in the 
heait and vessels as in a vase — hence the use of the teim “vessel ” 
“Fiom the heait the blood-vessels extend thioughout the body as in 
the anatomical diagiams which are lepiesented on the walls, for the 
parts he lound these because tliej^ aie foimed out of them The 
nutriment oozes thiough the blood vessels and the passages in each of 
the parts “like water m unbaked potteiy ” He did not lecogmze any 
distinction between aiteiies and veins, calling both <j)\e/3e^ (Littre) , 
the vena cava is the gieat vessel, and the aorta the smallei , but both 
contain blood He did not use the woid “aiteiia” ( aprqpia) for eithei 
of them Theie was no movement fioni tlie heait to the vessels but the 
blood was incessantly draivn upon b}”^ the substance of the bod}'^ and 
as unceasingly leneived by absoiption of the pioducts of digestion, 
the mesenteiic vessels taking up nutiiment vei}’’ much as the plants 
take theiis by the loots from the soil Fiom the lungs was absorbed 
the pneuvia, oi spintiis, which was conveyed to the heait b}’’ the 
pulmonaiy vessels — one to the light, and one to the left side These 
vessels m the lungs, “through mutual contact” with the blanches of the 
trachea, took m the pneunia A point of mteiest is that the windpipe, 
or trachea, is called “aiteiia,” both by Aiistotle and bj’- Hippociates 
(“Anatomy,” Littre, VIII, 539) It ivas the an -tube, disseminating 
the bieatli thiough the lungs We shall see in a feiv minutes how the 
term came to be applied to the aiteiies, as ive know them The pulsa- 
tion of the heart and aiteiies was legaided bj’- Aiistotle as a soit of 
ebullition m which the liquids iveie inflated by the vital oi innate heat, 
the fires of which were cooled by the pneuma taken in by the lungs and 
carried to the heart by the pulmonaiy vessels 

In Vol IV of Gompeiz’ “Gieek Thmkeis,” jmu will find an admi- 
rable discussion on Aristotle as an im’^estigatoi of natuie, and those of 
you who AVish to study his natural histoiy woiks moie closely may do 
so easily — ^in the new tianslation which is in process of publication by 
the Clarendon Press, Oxford At the end of the chapter “De Respi- 
ratione” in the “Parva Natuialia” (Oxford edition, 1908), we have 

28 De Generatione Animahum, Oxford translation, Bk II, Chap G, Works V, 743 a 



ALEXANDRIAN SCHOOL 71 

Aristotle’s attitude towards medicine expressed in a way worthy of a 
son of the profession 

“But health and disease also claim the attention of the scientist, and 
not merely of the physician, in so far as an account of their causes is 
concerned The extent to winch these two differ and investigate 
diverse provinces must not escape us, since facts show that their 
inquiries aie, at least to a certain extent, conterminous For pltysi- 
cians of cultuie and lefinemeiit make some mention of natural science, 
and claim to derive then principles fiom it, while the most accom- 
plished investigators into natuie generally push then studies so far 
as to conclude with an account of medical piinciples ” (Woiks, III, 
480 b ) 

Theophi astus, a student of Aiistotle and his successoi, cieated the 
science of botany and made possible the phaimacologists of a few 
centuries latei Some of you doubtless know him m another guise — 
as the author of the golden booklet on “Chaiacteis,” in which “the 
most eminent botanist of antiquity obseives the doings of men with 
the keen and uneiiing vision of a natuial histoiian” (Gompeiz) In 
the Hippociatic wiitings, theie aie mentioned 236 plants, m the 
botany of Theophi astus, 455 To one trait of mastei and pupil I 
must lefei — the human feeling, not alone of man for man, but a 
sympatlw that even claims kinship with the animal woild “The spiiit 
with which he (Theophrastus) legaided the ammal woild found no 
second expiession till the piesent age” (Gompeiz) Halliday, how- 
ever, makes the statement that Poiphyij’-^® goes as fai as any modem 
humamtaiian in preaching oui duty towaids animals 

ALEXANDRIAN SCHOOL 

From the death of Hippociates about the yeai 375 B C till the 
founding of the Alexandiian School, the ph 3 ’sicians veie engiossed 
laigeh' in speculative views, and not much leal piogiess was made, 
except 111 the matter of elaboiating the humoial pathologj'- Onl} 
thiee 01 four men of the fiist lank stand out in this peiiod Diodes the 
Carj’^stian, “both in time and leputation next and second to Hippoc- 
iates” (Plin 5 >-), a keen anatomist and an encj’-clopajdic writer, but 
onh^ scanty fiagments of his work remain In some ways the most 
impoitant member of this group was Praxagoras, a native of Cos, 

s® W R Halbday Greek Dmnation, London, Macmillan S. Co , 1913 
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about 340 B C Aiistotle, you lemembei, made no essential distinc- 
tion between aiteiies and veins, both of which he held to contain blood* 
Praxagoias recognized that the pulsation was ontyin the arteries, and 
maintained that only tlie veins contained blood, and the arteries air. 
As a lule the aiteiies aie empty aftei death, and Praxagoias believed 
that they weie filled with an aeiifoim fluid, a soit of pneuma, which 
was lesponsible foi their pulsation The woid aitena, which had 
aiieady been applied to the tiachea, as an an -containing tube, was 
then attached to the arteiies, on account of tlie lough and uneven char- 
acter of its walls the tiachea was then called the mtena ttaclieia, or 
the rough an-tube®^°' We call it simplj^ the tiachea, but m Fiench 
the woid ti achee-ai ta e is still used 

Piaxagoias was one of the fiist to make an exliaustive study of the 
pulse, and he must have been a man of consideiable clinical acumen, 
as well as boldness, to lecommend m obstiuction of the bowels the 
opemng of the abdomen, lemoval of the obstiucted portion and 
uniting the ends of the intestine by sutui es 

Aftei the death of Alexandei, Egj^'pt fell into the hands of his 
famous geneial, Ptolemy, undei whose caie the city became one of the 
most impoitant on the Mediteiianean He founded and maintained a 
museum, an establishment that coiiesjionded very much to a modem 
univeisity, foi the study of liteiatuie, science and the aits Under 
his successois, paiticulaily the thud Ptolemy, the museum developed, 
moie especially the libiaiy, which contained moie than half a million 
volumes The teacheis weie drawn fiom all centies, and the names of 
the gieat Alexandiians aie among the most famous in the histoiy of 
human knowledge, including such men as Aichimedes, Euclid, Strabo 
and Ptolemy 

In mechanics and physics, astronomy, mathematics and optics, the 
woik of the Alexandiians constitutes the basis of a laige pait of our 
modern knowledge The school-boj’' of toda}’' — oi at any late of my 
day — studies the identical problems that were set by Euclid 300 B C , 
and the student of physics still turns to Aichimedes and Heion, and 
the astionomer to Eratosthenes and Hippaichus To those of you 
who wish to get a brief leview of the state of science m the Alexan- 
drian School I would recommend the chaptei in Vol I of Danne- 
mann’s history.®^ 

31 Friedrich Dannemann Grundnss einer Gescluchte der Naturwissenschafteii) Vol I, 3d 
ed, Leipzig, 1908 sia Galen De usu partnim, VII, Chaps 8-9 
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Of special inteiest to us in Alexandiia is tlie giowtli of the jSrst 
gieat medical school of antiquit}’' Could we have visited the famous 
museum about 300 B C , we should have found a medical school in 
full opeiation, with extensive laboiatoiies, hbiaiies and clinics Here 
foi the fiist time the study of the structuie of the human body reached 
its full development, till then barred eveiywheie by leligious pieju- 
dice, but full peimission was given by the Ptolemies to peifoim 
human dissection and, if we may ciedit some authois, even vivi- 
section The oiigmal writings of the chief men of this school have not 
been pieseived, but there is a possibility that any daj’' a papjnus may 
be found which will supplement the sciappy and imperfect knowledge 
afiPoided us by Pliny, Celsus and Galen The two most distinguished 
names aie Heiophilus — who, Plinji^ says, has the honoi of being the 
first phj’^sician “who seal died into the causes of disease” — and 
Erasistiatus 

HeiopMus, tile anatomwoium coiyphccns, as Vesahus calls him, was 
a pupil of Piaxagoias, and his name is still m eveiyday use by medical 
students, attached to the toiculai Hewphh Anatomy practically 
dates fiom these Alexandrines, ivlio described the valves of the lieait, 
the duodenum, and many of the important parts of the brain, they 
lecogmzed the tiue significance of the nerves (which before then day 
had been confounded with the tendons), distinguished between motoi 
and sensory nerves, and regarded the brain as the seat of the percep- 
tive faculties and voluntai}’- action Heiophilus counted the pulse, 
using the water -clock for the purpose, and made man}’- subtle analyses 
of its rate and rhythm, and, influenced by the musical theories of the 
period, he built up a ihvthmical pulse lore rvhicli continued in medicine 
until recent times He was a slalful practitioner and to him is 
ascribed the statement that drugs are the hands of the gods There 
is a very modern flavor to his oft-quoted expression that the best 
physician was the man who was able to distinguish between the 
possible and the impossible 

Erasistiatus elaborated the view of the pneuma, one form of which 
he believed came from the inspired air, and passed to the left side of 
the heart and to the arteries of the bodjx It was the cause of the 
heart-beat and the source of the innate heat of the body, and it main- 
tained the processes of digestion and nutrition This was the vital 
spirit the animal spirit vas elaborated in the brain, chiefly in the 
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ventricles, and sent by the nei ves to all paits of the body, endowing the 
individual with life and peiception and motion In this way a great 
division was made between the two functions of the body, and two sets 
of organs' in the vasculai system, the heait and aiteiies and abdomi- 
nal organs, life was conti oiled by the vital spiiits, on the othei hand, 
in the neivous system weie elaboiated the animal spiiits, conti oiling 
motion, sensation and the vaiious special senses These views on the 
vital and animal spiiits held unquestioned sway until well into the 
eighteenth centuiy, and we still, in a measuie, e\piess the views of the 
gieat Alexandrian when we speak of “high” oi “low” spirits 
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Pergamon has become little moie than a name associated in our 
memoiy with the fulminations of St John against the seven chuiches 
of Asia, and on heaimg the chapter lead, ve vondeied Avhat was 
“Satan’s seat” and who weie the “Nicolaitanes” whose doctiine he so 
hated Renewed mteiest has been aioused in the stoiy of its giovdh 
and of its intellectual iivaliy with Alexandiia since the wondeiful 
discoveiies by Geiman aichaeologists which have enabled us actually 
to see this gieat Ionian capital, and even the “seat of Satan” The 
illustiation heie shown (Fig 29) is of the famous city, m which you 
can see the Temple of Athena Polls on the rock, and the amphi- 
theatie Its mteiest foi us is connected with the gieatest name, aftei 
Hippociates, in Gieek medicine, that of Galen, boin at Peigamon 
A D 130, m whom was united as nevei befoie — and indeed one may 
say, never since — the tieble combination of obseivei, expeiimenter 
and philosopher His father, Nikon, a piospeious architect, was 
urged in a dieam to devote his son to the piofession of medicine, upon 
which study the lad enteied in his seventeenth j’-eai under Satyius 
In his writings, Galen gives many details of his life, mentioning the 
names of his teachers, and many incidents in his Wander jah e, duiing 
which he studied at the best medical schools, including Alexandria 
Returmng to his native city he was put in chaige of the gladiators, 
whose wounds he said he treated with wine In the j^’ear 162, he paid 
Ills first visit to Rome, the scene of his gieatest labois Heie he gave 
public lectures on anatomy, and became “the fashion ” He mentions 
many of Ins successes, one of them is the Avell-woin stoiy told also of 
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GALEN 


day he arranged that the name of anothei actor, Sloiphus, should be 
mentioned, and on the third day the experiment was repeated but 
without effect Then on the fouith evening it was again mentioned 
tliat Pylades was dancing, and the pulse quickened and became iiieg- 
ular, so he concluded that she was in love with P 5 dades He tells 
how he was fiist called to tieat the Empeioi Maicus Auielius, who 
had a stomach-ache aftei eating too much cheese He tieated the case 
so successfully that the Empeioi lemaiked, “I have but one physician, 
and he is a gentleman ” He seems to have had good fees, as he 
leceived 400 auiei (about $2000) foi a foitmght’s attendance upon 
the wife of Boethus 

He left Home foi a time in 168 A D and letuined to Peigamon, 
but was recalled to Rome b}’- the Empeioi, whom he accompanied on 
an expedition to Geimany Theie aie lecoids in his wiitings of many 
jouinej'^s, and bus}’- with his piactice in dissections and expeiiments 
he passed a long and eneigetic life, dying, accoiding to most authoii- 
ties, in the j’^ear 200 A D 

A sketch of the state of medicine m Rome is given Celsus in the 
first of his eight books, and he mentions the names of manj’- of the 
leading piactitioneis, paiticulaily Asclepiades, the Bithyman, a man 
of gieat abilit)'-, and a followei of the Alexandiians, who legaided all 
disease as due to a disturbed movement of the atoms Diet, exeicise, 
massage and bathing weie his great remedies, and his motto — tuto, 
cito et jucimde — has been the emulation of all phj’^sicians How 
im230itant a idle he and his successors played until the time of Galen 
may be gathered fiom the learned lectures of Sir Clifford AllbutP’ 
on “Greek Medicine in Rome” and from Meyer -Steineg’s “Theodor us 
Priscianus und die romische Medizin From certain la}*- writers we 
learn that it was the custom for pojrular physicians to be followed on 
then romids bj’- crowds of students Martial’s epigram {V, ix) is 
often referred to 

Languebam sed tu coniitatus piotinus ad me 
Venisti centum, Sjmmache, discipulis 
Centum me tegigere manus Aquilone gelatT 
Non liabui febiom, Srmmaclic, nunc liabeo 

3= Allbutt BriUsh 2Iedtcal Journal, l-ondon 1909 ii 1419, 1^15, I59S 

S3 Fischer, Jena, 1909 
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And m the “Apollonius of T5’'ana” by Philostiatus, when Apollo- 
nius wishes to prove an alibi, he calls to witness the physicians of his 
sick fiiend, Seleucus and Stialoctes, who were accompanied by their 
clinical class to the numbei of about thnty students But for a first- 
hand sketch of the condition of the piofession we must go to Pliny, 
whose account in the twentj’^-ninth book of the “Natuial Histoiy” is 
one of the most mteiesting and amusing chapters in that delightful 
woik He quotes Cato’s tiiade against Gieek phj’^sicians, — coiiupteis 
of the lace, whom he would have banished fiom the cit}^ — ^then he 
sketches the caieei of some of the moie famous of the phj'^sicians undei 
the Empne, some of whom must have had incomes never approached 
at any othei peiiod in the history of medicine The chaptei gives a 
good pictuie of the stage on which Galen (piactically a contemporaiy 
of Plin}’^) was to play so important a idle Plinj’' seems himself to 
have been lathei disgusted with the devious paths of the doctois of Ins 
day, and there is no one avIio has touched witli stiongei language upon 
the Aveak points of the ait of physic In one place he says that it 
alone has this pecuhai ai-t and pimlege, “That AAdiosoeA’'ei piofesseth 
himself a physician, is stiaightAvaies beleeved, sa)’- Avhat he aa'iII and 
yet to speake a tiuth, theie aie no lies deaiei sold oi moie daungeious 
than those AAdnch pioceed out of a Physician’s mouth HoAA'beit, aa^c 
nevei once legaid oi look to that, so blind Ave aie m oiii deepe pei- 
suasion of them, and feed oui selves each one m a sAveet hope and 
plausible conceit of oui health by them Moieovei, this mischief theie 
is besides, That theie is no laAv oi statute to punish the ignoiance of 
blind Physicians, though a man lost his life by them neithei Avas 
theie CA’-ei any man knoAAme, who had levenge of lecompence foi the 
cAull inti eating oi misusage undei then hands They leaine then skill 
by endaungeimg oui lives and to make pi oof e and expeiiments of 
then medicines, they caie not to kill us.”“ He says it is haid that, 
Avhile the judges aie caiefulljr chosen and selected, physicians aie prac- 
tically then OAAm judges, and that of the men aaIio may give us a qmck 
despatch and send us to Heai’-en oi Hell, no enquiiy oi examination 
IS made of then quality and Avorthmess It is mteiesting to read so 
early a bitter criticism of the famous “Theiiaca,” a gieat compound 

Bk VIII, Chap VII 

S5 Phny Natural History (XXIX, 1), Philemon Holland’s version, London, 1601, II, StT 
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medicine invented Antioclius III, vhich had a vogue for fifteen 
hundred yeais 

But we must letuin to Galen and his works, which comprise the 
most voluminous body of wiitings left by an}’^ of the ancients The 
great edition is that in twent 3 ’'-two volumes hj’- Kuhn (1821-1833). 
The most useful editions aie the “Juntmes” of Venice, vliicli were 
issued in thiiteen editions In the fouith and subsequent editions a 
verj’- useful index by Biassavola is included A ciitical stud)’’ of the 
wiitmgs IS at piesent being made by Geiman scholais foi the Prussian 
Academy, which will issue a definitive edition of his woiks 

Galen had an eclectic mind and could not identify himself with any 
of the pi evading schools, but legaided himself as a disciple of Hip- 
pocrates Foi oui puipose, both his philosophy and his practice aie of 
minoi inteiest in compaiison with his gieat labors in anatomy and 
ph)^siolog)- 

In anatomy, he was a pupil of the Alexaiidiians to whom he con- 
stantly lefeis. Times must have changed since the days of He- 
rophilus, as Galen does not seem evei to have had an oppoitunity 
of dissecting the human body, and he laments the piejudice which 
pi events it In the study of osteology, he uiges the student to be on 
the lookout foi an occasional human bone exposed in a giaveyard, 
and on one occasion he tells of finding the carcass of a robber ■with 
the bones picked baie by buds and beasts Faihng tins souice, he 
advises the student to go to Alexandiia, wheie theie weie still two 
skeletons He himself dissected cliiefl)’’ apes and pigs His osteologA 
was admiiable, and his little tiactate “He Ossibus” could, with very 
few changes, be used today by a hygiene class as a manual His 
desciiption of the muscles and of the oigans is very full, coveiing, 
of couise, many sms of omission and of commission, but it vas the 
culmination of the study of the subject by Gieek physicians 

His woik as a physiologist vas even moie impoitant, foi, so far as 
we know, he ivas the fiist to cany out expeimients on a large scale 
In the fiist place, he was vithm an ace of discovering the ciiculation of 
the blood You may lemembei that thiough the eriors of Piaxagoras 
and Eiasistiatus, the aiteiies veie behei ed to contain an and got tlieir 
name on that account Galen shoved by expeiiment that the arteries 
contain blood and not an He studied paiticulaily the movements of 
the heait, the action of the valves, and the pulsatile forces m the 
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arteries Of the two kinds of blood, the one, contained in the venous 
system, was daik and thick and iich in grosser elements, and seived for 
the geneial nutrition of the body This system took its oiigm, as is 
cleaily shown m the figuie, m the liver, the cential oigan of nutrition 
and of sanguification Fiom the poital system weie ahsoibed, 
thiough the stomach and intestines, the pioducts of digestion Fiom 
the liver extend the vense cavie, one to supply the head and aims, the 
othei the lower extiemities extending fiom the light heart was a 
blanch, corresponding to the pulmonaij’^ aiteiy, the arteiial vein which 
distiibuted blood to the lungs This Avas the closed venous system 
The arterial system, shown, as jmu see, quite separate m Figuie 31, 
was full of a thmnei, hiighter, Avaimei blood, chaiacteiized by the 
presence of an abundance of the vital spiiits Waimed m the ven- 
tricle, it distiibuted vital heat to all paits of the body The tAA’^o sys- 
tems were closed and communicated AAuth each other onlj’' thiough 
ceitam poies oi perfoiations m the septum separating the ventiicles 
At the peripheiy, lioAA^eA^ei, Galen lecognized (as had been done 
already by the Alexandrians) that the arteries anastomose AAuth the 
veins, “ and they mutualty receive from each other blood and 
spirits thiough ceitam inAusible and extiemel}’- small vessels ” 

It IS difficult to understand Iioav Galen missed the circulation of the 
blood He knerv that the valves of the heart determined the direction 
of the blood that entered and left the organ, but he did not appreciate 
that it Avas a pump for distributing the blood, regarding it rather as a 
fireplace from Avhich the innate heat of the bodj'’ Avas deiiA’^ed He 
loicAv that the pulsatile force Avas resident m the walls of the heart and 
m the arteries, and he kncAv that the expansion, or diastole, dieAv blood 
into its cavities, and that the systole forced blood out Apparently his 
vieAv was that there Avas a sort of ebb and floAV m both S5’^stems — -and 
yet, he uses language just such as Ave Avould, speaking of the A-^enous 
system as “ a conduit full of blood Avith a multitude of canals 
large and small running out from it and distributing blood to all parts 
of the bodj'^ ” He compares the mode of nutrition to irrigating canals 
and gardens. Avith a wonderful dispensation by nature that they should 
“neither lack a sufficient quantity of blood for absorption nor be 
overloaded at any time Avitli excessive supply ” The function of 
respiration Avas the introduction of the pneuma, the spirits wluch 
passed from the lungs to the heart through the pulmonaij'’ A’^essels 
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Schema illustiating the Galenic cloctiine of the nature of 
the \ ascular stem 

{From Hat t Cl/ La circulation du sang Traduction Jram^atsc 
par Charles Jlichet, Pans, 1S7^, p J7 ) 

n = nortn b = imstomosis of arteries md veins C = liver 
D = slomncli f = dislributorv veins pissinjr from liver = veni 
eavn h = pores in inters enlriculir septum i = left nuriclt 
1 = left ventricle m = pulmomrv vein N =; lung^s o = pulino- 
mrj nrterv P = rifcht ventricle 
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Galen went a good deal beyond the idea of Aristotle, reaching our 
modern conception that the function is to maintain the animal heat, 
and that the smokj’- matters derived from combustion of the blood 
are discharged by expiration 

I have dwelt on these points in Galen’s physiology, as they are 
fundamental in the history of the circulation, and they are sufficient 
to illustrate his position Among his other brilliant experiments were 
the demonstration of the function of tlie laryngeal nerves, of the 
motor and sensory functions of the spinal nerve roots, of the effect of 
transverse incision of the spinal cord, and of the effect of hemisection 
Altogethei there is no ancient phj'^sician in whose wiitings are con- 
tained so many indications of modern methods of research 

Galen’s views of disease in general are those of Hippociates, but 
he introduces manjr refinements and subdivisions according to the 
predominance of the four humois, the haimomous combination of 
which means health, oi euciasia, while their pei version oi impropei 
combination leads to dysciasia, oi ill health In treatment he had not 
the simplicity of Hippociates he had great faith in diugs and col- 
lected plants from all paits of the known woild, for the sale of which 
he is said to have had a shop in the neighborhood of the Foium As 
I mentioned, he was an eclectic, held himself aloof from the vaiious 
schools of the day, calling no man master save Hippocrates He 
might be called a lational empiiicist He made war on the theoretical 
piactitioneis of the day, particularly the Methodists, who, like some of 
then modem followers, held that then business was with the disease 
and not with the conditions out of which it arose 

No other physician has ever occupied the commanding position of 
“Clarissimus” Galenus For fifteen centuries he dominated medical 
thought as powei fully as did Aristotle in the schools Not until the 
Renaissance did daring spirits begin to question the infallibility of this 
medical pope But here we must part with the last and, in manj^ ways, 
the greatest of the Greeks — a man verj’^ much of our own type, who, 
could he visit this country today, might teach us many lessons He 
would smile in scorn at the water supply of many of our cities, think- 
ing of the magnificent aqueducts of Rome and of many of the colonial 
towns — some still in use — which in hghtness of stiucture and in dura- 
bility testify to the astonishing skill of their engineers There are 
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counti}’’ distiicts in winch he %’iould find impel feet diainage and could 
tell of the wondeiful system b}’’ which Rome ^^as kept sweet and clean 
Nothing would delight him moie than a visit to Panama to see what 
the organization of knowledge has been able to accomplish Every- 
where he could toui the countij’^ as a sanitaiy expert, preaching the 
gospel of good watei suppl}’^ and good diainage, two of the great 
elements in civilization, in vhich in manv places ve have not yet 
reached the Roman standard 



CHAPTER III 


MEDIAEVAL MEDICINE 


T here aie waste places of the eaith which fill one with terror 
— ^not simplj’- because the}’^ are waste, one has not such feelings 
in the desert nor in the vast solitude of the ocean Veiy diffei- 
ent is it wheie the desolation has ovei taken a biilliant and flouiishing 
product of man’s head and hand To knov that 

the liion and the Lizaid keep 
The Courts vhcie Janishyd gloried and drank deep 

sends a chill to the heart, and one trembles with a sense of human 
instability With this feeling we enter the JNIiddle Ages Following 
the glory that was Greece and the grandeur that was Rome, a desola- 
tion came upon the civilized world, in which the light of learning 
burned low, flickering almost to extinction How came it possible 
that the gifts of Athens and of Alexandria weie delibei atel}’^ thrown 
away^ For three causes The barbarians shattered the Roman 
Empire to its foundations When Alaiic entered Rome in 410 A D , 
ghastly was the impression made on the contemporaries, the Roman 
world shuddered in a titanic spasm (Lindner) The land was a 
garden of Eden before them, behind a howling wilderness, as is so 
graphically told m Gibbon’s great historj^ ISIany of the most im- 
portant centres of learning were destroyed, arrd for centuries Minerva 
and Apollo forsook the haunts of men The other equally important 
cause was the change wrought by Chiistianity The biotheihood of 
man, the care of the body, the gospel of practical virtues formed the 
essence of the teaching of the Founder — in these the Kingdom of 
Heaven was to be sought , in these laj’- salvation But the rvorld was 
very evil, all thought that the times were waxing late, and into men’s 
minds entered as never before a conviction of the importance of the 
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four last things — death, judgment, heaven and Jiell One obstacle 
alone stood between man and his ledemption, the vile body, “this 
muddy vestuie of decay,” that so giossl}’- wiapped his soul To find 
methods of bunging it into subjection was the task of the Christian 
Church for centimes In the Vatican Galleiy of Inscriptions is a 
stone slab with the single word “Steicoiiie,” and below, the Chiistian 
S 3 miboI It might sei ve as a motto foi the jMiddle Ages, during which, 
to quote St Paul, all things weie “counted dung but to win Christ ” 
In this attitude of mind the wisdom of the Gieeks vas not simply 
foolishness, but a stumbhngblock m the path Knowledge othei tlian 
that which made a man “wise unto salvation” was useless All that 
was necessaij'- was contained in the Bible oi taught bj’- the Chuich 
This simple cieed bi ought consolation to thousands and illumined the 
lives of some of tlie noblest of men But, “in seeking a heavenl}’- home 
man lost his beaimgs upon eaith ” Let me commend foi yom leading 
Tajdoi’s “Mediaeval Mind I cannot ]udge of its scholaisliip, which 
I am told bj'- scholais is iipe and good, but I can ]udge of its useful- 
ness foi aiyoiie who wishes to know the stoiv of the mind of man in 
Euiope at this peiiod Into the content of mediieval thought onlv a 
mystic can entei with full sympathy It was a needful change in the 
evolution of the lace Chiistiaiutj’' bi ought new ideals and new mo- 
tnes into the lives of men The voild’s desiie was changed, a desiie 
foi the Kingdom of I-Ieaven, in the seaich foi which tlie lust of the 
flesh, the lust of the eve and the piide of life weie as dioss A mastei- 
motive swayed the minds of sinful men and a zeal to saie othei souls 
occupied the moments not dei oted to the pei fection of then ov n Tlie 
new dispensation made aiw othei supeifluous As Teitiilhan said 
IniTstigation since tlie Gospel is no longei necessai v (Danncmann, 
Die Katuiw, I, p 214 ) The attitude of the eaiK Fatheis tovard 
the body is veil expiessed b\’- Jeiome “Does 5*0111 slcin roughen 
without baths? Who is once v ashed in the blood of Christ needs not 
wash again” In this unfaioiable medium foi its giovth, science 
was simpty disiegaided, not in am* hostile spiiit, but as unnecessari* ’ 

iH O Tn\lor Tlie Mcdix^nl Mind, 2 \olc, MncrnilHn Co, Xc\% York, I'll 1 [Xcn cdilion 
IVO ] 

-Ibid, \ol I, p 13 

“Under their nclion [Ihc Chnstnn rnthers] Uie people'; of '\\e‘;lern Europe, from the ciphth 
to the tliirtccnth centun, px‘;<:cd thromrh n homopcncous prowtli, nnd ciohed n spirit different 
from that of nn\ other period of histors — x 'pint vhich stood jn nrie hefo-c Us montto's 
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And a thud contiibuting factoi was the plague of the sixth century, 
which desolated the whole Roman world On the top of the grand 
mausoleum of Hadiian, visitors at Rome see the figure of a gilded 
angel with a drawn sword, from which the present name of the Castle 
of St Angelo takes its origin On the twenty-fifth of April, 590, 
there set out from the Church of SS Cosmas and Damian, already 
the Roman patron saints of medicine, a vast procession, led by St 
Gregory the Great, chanting a seven-fold litany of intercession against 
the plague The legend relates that Gregory saw on the top of 
Hadrian’s tomb an angel with a drawn sword, which he sheathed as 
the plague abated 

Galen died about 200 A D , the high-vatei maik of the Renais- 
sance, so far as medicine is concerned, was reached in the year 1542 
In Older to traverse this long interval intelligently, I will sketch 
certain great movements, tracing the currents of Greek thought, 
setting forth in then works the In'^es of certain great leaders, until we 
gi eet the dawn of our own day 

After flowing for more than a thousand years through the broad 
plain of Greek civilization, the stream of scientifie medicine which we 
have been following is apparently lost in the morass of the Middle 
Ages, but, checked and blocked like the "Wliite Nile in the Soudan, 
three channels may be followed through the weeds of theological and 
philosophical speculation 

SOUTH ITALIAN SCHOOL 

A WIDE stream is in Italy, where the “antique education never 
stopped, antique reminiscence and tradition never passed away, and 
the liter arj'- matter of the pagan past never faded from the conscious- 
ness of the more educated among the laitv and cleigj'^ Greek was 
the language of South Italy and was spoken in some of its eastern 
towns until the thirteenth century Tlie cathedral and monastic 

divine and human, and deemed that knowledge was to be drawn from the storehouse of the 
past, w'hich seemed to rely on everything except its sm-erushed self, and trusted eierj thing 
exeept its senses, which in the actual looked for the ideal, in the concrete saw the symbol, m 
the earthly Church beheld the heaienly, and in fleshly joys discerned the devil’s lures, which 
hved in the unreconciled opposition between the lust and vain-glory of earth and the attain- 
ment of salvation, which felt life’s terror and its pitifulness, and its eternal hope, around 
which waved concrete infinitudes, and over which flamed the terror of darkness and the 
Judgment Daj ” 

3 H O Taylor The Mediaeval Mind, Vol I, p 251 
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schools served to keep alive the ancient learning i\Ionte Casino stands 
pre-eminent as a great hive of students, and to the famous JRegula of 
St Benedict^ we aie indebted foi the preseivation of many precious 
manuscripts 

The Norman Kingdom of South Italy and Sicily vas a meeting 
ground of Saracens, Greeks and Lombaids Greek, Aiabic and 
Latin were m constant use among the people of the capital, and Sicil- 
ian scholais of the twelfth centuij’ tianslated diiectly fiom the Greek 
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Salernum It-ib 


The famous “Almagest” of Ptolemy, the most impoitant vork of 
ancient astionomy, vas tianslated fiom a Gieek manuscript, as eaily 
as 1160, by a medical student of Salerno ' 

About tliiitv miles southeast of Naples lav Saleinum, vliicb for 
centimes kept alight the lamp of the old learning, and became the 
centie of medical studies in the Jliddle Ages veil deserving its name 
of “Civitas Hippocratica ” The date of foundation is unceitain, but 

< Dc Rcnzi Stona Documcnlnt'i delH ScuoH Medica di Sniemo, £?d ed , Vnpoli, 1S57, 
Cliap V 

5 Hn'ikms and Lockwood Hnr\ ird Stiidicc in CH'ssical Pliilolojn inio X\I, pp 7o-103 
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Salernitan physicians are mentioned as early as the middle of the 
ninth century, and from this date until the rise of the umversities it 
was not only a gieat medical school, but a populai resort for the sick 
and wounded As the scholai says m Longfellow’s “Golden Legend” 

Then at ever;y season of the yeai 

There aie crowds of guests and travellers here, 

Pilgrims and mendicant friars and traders 
From the Levant, vith figs and vine, 

And bands of v ounded and sick Crusaders, 

Coming back fiom Palestine 

Theie weie medical and suigical climes, foundling hospitals. Sisters 
of Chanty, men and women piofessois — among the lattei the famous 
Trotula — and apothecaiies Dissections were earned out, chiefly 
upon animals, and human subjects weie occasionally used In the 
eleventh and twelfth centuiies, the school i cached its heiglit, and that 
remaikable gemus, Fiedeiick II, laid down legulations foi a pre- 
liminary study extending ovei thiee j’-eais, and a course in medicine 
for five 3 '-eais, including suigei)’- Fee tables and stiict regulations as 
to piactice weie made, and it is specificall}’- stated that the masters 
weie to teach m the schools, theoreticallj'^ and practicall}’-, undei the 
authoiity of Hippociates and Galen The liteiatuie from the school 
had a fai -leaching influence One book on the anatomj’- of the pig 
illustiates the popular subject foi dissection at that time® The 
wiitings, which aie numeious, have been collected bj'- De Eenzi 

The “Antidotarium” of Nicolaus Saleinitanus, about 1100, became 
the popular pharmacopoeia of the Middle Ages, and manj’- modern 
preparations may be tiaced to it 

The most prominent man of the school is Constantmus Afiicanus, 
a native of Carthage, who, aftei numerous journej’^s, reached Saler- 
num about the middle of the eleventh centurj'- He was familiar with 
the works both of the Greeks and of the Arabs, and it Avas largely 
through his translations that the ivoiks of Ehazes and Avicenna 
became known in the West 

One work above all others spread the fame of the school — ^the 

® “ And dissections of the bodies of swine 

As likest the human form divine ” — Oolden Legend 

" S de Renzi CoUectio Salermtana, 5 vols, Naples, 1853-1859, P Giacosa Magistn Saler- 
nitani, Turin, 1901 
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Regimen Sanitatis, or Flos Medicinal as it is sometimes called, a poem 
on popular medicine It is dedicated to Robert of Normand}’, mIio 
had been tieated at Salernum, and the lines begin "Anglorum regi 
SCI ipsit scliola tota Sale? m ” It is a hand-book of diet and house- 

hold medicine, with many shrewd and taking sayings Clinch liaAe 
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Title-page of Regimen Sanitatis Salerni (1480) 


passed into populai use, such as “Jo}’’, temperance and lepose Slam 
the door on the doctoi ’s nose ” A full account of the m ork and the 
vaiious editions of it is given by Sir Alexander Croke, and the Fm- 
laj’^son lectuie {Glasgow Medical Journal, 1908) bt Dr Norman 
Moore gives an account of its introduction into the British Isles 

O 

S Regimen Sanitatis Salernitanum , a Poem on the Preseriation of Health in Rhyming LaUn 
Verse, Oxford, D A Talboys, 1830 
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BYZANTINE MEDICINE 

The second great stieam which carried Greek medicine to modern 
days runs thiough the Eastern Empire Between the third century 
and the fall of Constantinople theie was a continuous senes of Byzan- 



FIG 34 

Fifth centui} drawing of houseleek {Sempervivum tectomvi) 
from Anicia Juliana MS of Dioscoiides 


tine physicians whose inspiration was laigel}’- deiived fiom the old 
Greek sources The most distinguished of these was Oribasius, a 
voluminous compiler, a native of Peigamon and so close a followei of 
his great townsman that he has been called “Galen’s ape ” He left 
many works, an edition of which was edited by Bussemakei and 
Daremherg Many facts relating to the older writers are recoided in 
his writings He was a contemporary, friend as well as the physician, 
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of the Empeioi Julian, foi whom he piepaied an encyclopEedia of 
the medical sciences 

Othei impoitant B 5 ^zantine wiiteis weie Aetius and Alexandei of 
Tialles, both of whom weie stiongly undei the influence of Galen and 
Hippociates Their mateiia medica was based laigely upon Dios- 
coiides 

Fiom Byzantium we have the eailiest known complete medical 
manusciipt, dating fiom the flfth centuiy — a woik of Dioscoiides — 
one of the most beautiful in existence It Avas piepaied foi Anicia 
Juliana, daughter of the Empeioi of the East, and is noiv one of the 
great tieasuies of the Impel lal Libiai}’- at Vienna ® Fiom those early 
centimes till the fall of Constantmoiile theie is veij’- little of mteiest 
medically A few names stand out piominently, but it is mainly a 
blank peiiod in oiii lecoids Pei haps one man ma}'^ be mentioned, 
as he had a gieat influence on latei ages — ^Actuaiius, who lived about 
1300, and iihose book on the uime laid the foundation of much of the 
popular uioscopy and watei -casting that had such a vogue in the 
sixteenth and seventeenth centuiies His woik on the subject passed 
through a dozen Latin editions, but is best studied in Idelei’s “Physici 
et medici Giieci minoies” (Beilin, 1841 ) 

The Byzantine stieam of Gieek medicine had dwindled to a very 
tiny nil Avhen the fall of Constantinople (1453) dispeised to the West 
many Gieek scholais and many piecious manusciipts 


ARABIAN MEDICINE 

The thud and by fai the stiongest bianch of the Greek iivei i cached 
the West after a lemaikable and meandering couise The map before 
you (Fig 35) slmAA-^s the distiibution of the Giasco-Roman Chiistian 
Avorld at the beginning of the seventh centui}’’ You aviII notice that 
Christianity had extended far eastAvaids, almost to China Most of 
those eastern Chiistians Aveie Nestoiians and one of their important 
centres Avas Edessa, aaIiosc school of learning became so celebiated 
Here m the fifth centuiy Avas built one of the most celebrated 
hospitals of antiquity 

Noav look at anothei map (Fig 36) shoAvmg the same countries 

®It has been reproduced by Scatone de Vries, Lejden, 1905, Codices graeci et latini 
photographice depicti, Vol X 




Ihe distiibution of the Gia3co-Roman woild at the commencement of the seventh century 
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about a centuiy later No such phenomenal change ever was made 
within so short space of time as that which thus alteied the map of 
Asia and Euiope at this peiiod Within a centui}’-, the Crescent had 
swept from Arabia through the Eastern Empire, over Egypt, Noith 
Afiica and over Spam in the West, and the fate of Western Europe 
hung m the balance befoie the gates of Tours m 732 This time the 
barbaric hoide that laid waste a laige part of Christendom were a 
people that became deepl}’^ appieciative of all that was best m Graco- 
Roman civilization and of nothing moie than of its sciences The cul- 
tivation of medicine Avas encouiaged by the Aiabs m a A’^eiy special 
way Anyone wishing to follow the histoi}’^ of the medical profession 
among this remaikable people aviU find it admiiabty presented m 
Lucien Leclerc’s “Histone de la medecine aiabe” (Pans, 1876) An 
excellent account is also gwen m Fremd’s Avell-lcnoAvn “Histoiy of 
Medicine” (London, 1725-1726) Heie I can onty indicate A’^eiy 
biiefl}'^ the couise of the stieam and its fieightage 
With the rise of Christiamty, Alexandria became a centie of bittei 
theological and political factions, the stoiy of Avhicli haunts the 
memoij'- of anyone avIio Avas so foitunate as to lead in his jmuth Kings- 
ley’s “H 3 ’-patia ” These centimes, AAutli then potent influence of neo- 
platonism on Christianity, appeal to have been sterde enough in 
medicine I have alieady lefeiied to the late Gieeks, Aetius and 
Alexandei of Tralles The last of the Alexandiians Avas a lemark- 
able man, Paul of JEgma, a gieat name m medicine and m surgeij’’, 
who lived m the earl}'^ pait of the seventh centuij'^ He also, like 
Oribasius, was a great compiler In the j^eai 640, the Arabs took 
Alexandria, and for the thud time a gieat hbrarj'^ Avas desti 03 ’^ed m 
the “first city of the West ” Shortty aftei the conquest of Eg 3 '^pt, 
Greek works were translated into Arabic, often thiough the medium 
of Syriac, particular^ ceitain of Galen’s books on medicine, and 
chemical Avritmgs, Avhich appear to have laid the foundation of 
Arabian knowledge on this subject 

Through Alexandiia then was one souice but the speeial develop- 
ment of the Greek seience and of medicine took plaee m the ninth 
centur 3 ^ under the Eastern Caliphates Let me quote here a couple of 
sentenees from Leclere (Tome I, pp 91-92) 

“The world has but once witnessed so marvellous a speetacle as that 
presented by the Arabs in the ninth centur 3 '^ This pastoral people, 
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whose fanaticism had suddenly made them masters of half of the 
world, having once founded their empire, immediately set themselves 
to acquire that knowledge of the sciences which alone was lacking to 
their greatness Of all the invaders who competed for the last remains 
of the Roman Empire they alone pursued such studies, while the 
Germanic hordes, glorying in then brutality and ignorance, took a 
thousand yeais to re-umte the broken chain of tradition, the Arabs 
accomplished tins in less than a centuiy They provoked the com- 
petition of the conquered Christians — a health}^ competition which 
secured the harmon)’- of the races 

“At the end of the eighth centuiy, their whole scientific posses- 
sions consisted of a translation of one medical treatise and some books 
on alchem}’^ Befoie the ninth centuiy had run to its close, the Arabs 
were in possession of all the science of the Greeks , they had produced 
from then own ranks students of the first order, and had raised among 
their initiators men who, without them, would have been groping in 
the dark; and they showed from this time an aptitude for the exact 
sciences, which was lacking m then instructors, whom they hence- 
forward surpassed ” 

It was chiefly through the Nestorians that the Arabs became 
acquainted with Greek medicine, and there weie two famous families 
of translators, the Bakhtishuas and the hlesues, both Syrians, and 
probably not very thoroughly versed in either Greek or Arabic But 
the prince of translators, one of the finest figures of the century, was 
Honein, a Christian Arab, born m 809, whose name was Latinized as 
Joanmtms “The marvellous extent of his works, their excellence, 
their importance, the trials he bore nobly at the beginning of his 
career, everything about him arouses our interest and sympathy If 
he did not actually create the Oriental renaissance movement, certainly 
no one played m it a more active, decided and fruitful part His 
industry was colossal He translated most of the works of Hippoc- 
rates and Galen, Aristotle and many others His famous “Introduc- 
tion” or “Isagoge,” a very popular book m the Middle Ages, is a 
translation of the “Microtegni” of Galen, a small hand-book, of which 
a translation is appended to Cholmeley’s “John of Gaddesden 
The first printed edition of it appeared in 1475 [see page 127] at 
Padua 

10 Leclerc Histoire de la mddecine arabe, Tome I, p 139 

11 Oxford, Clarendon Press, 1912, pp 136-166 
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The Mesues also did great work, 
and tianslations of then compila- 
tions, paiticulaily those of the 
youngei Mesne, were widely distrib- 
uted in manusciipt and were early 
printed (Venice, 1471) and fie- 
quently repiinted, even as late as the 
seventeenth century 

Leclerc gives the names of more 
than one bundled loiown translatois 
who not only dealt with the physi- 
cians but with the Gieek philoso- 
pheis, mathematicians and astiono- 
meis The wiitings of the physicians 
of India and of Peisia weie also 
tianslated into Aiabic 

But close upon the ciowd of tians- 
lators who introduced the learning of 
Greece to the Arabians came origi- 
nal observers of the first rank, to a 
few only of whom time will allow me to refer Rhazes, so called from 
the name of the town (Rai) in which he was born, was educated at the 
great hospital at Bagdad in the second half of the ninth century 
With a true Hippocratic spirit he made maii}'^ careful observations on 
disease, and to him we owe the first accurate account of smallpox, 
which he differentiated from measles This Avoik was tianslated for 
the old Sydenham Society by W A Gieenhill (1848), and the de- 
scription given of the disease is well woi-th reading He was a man of 
strong powers of observation, good sense and excellent judgment 
His works were very popular, particularly the gigantic “Contin- 
ens,” one of the bulkiest of incunabula The Brescia edition, 1486, 
a magnificent volume, extends over 588 pages and it must weigh more 
than seventeen pounds It is an enc 5 mlopffidia filled with extracts from 
the Greek and other writers, interspersed with memoranda of his own 
experiences His “Almansoi” was a veij'- popular text-book, and one 
of the first to be printed Book IX of “Almansoi” (the name of the 
prince to whom it was addressed) with the title “De Kgritudimbus a 
capite usque ad pedes,” was a very favorite medieval text-book On 
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FIG 37 

Page fiom the Isagoge of 
Joannitius 

(In Articella, Venice, 1487 ) 




FIG 38 
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account of his zeal foi study Rhazes was known as the “Experi- 
mentator ” 

The first of the Arabians, known throughout the Middle Ages as 
the Prince, the rival, indeed, of Galen, was the Persian Ibn Sina, 
better known as Avicenna, one of the greatest names in the history of 
medicine Born about 980 A D in the province of Khorasan, near 
Bokhara, he has left a brief autobiography from which we learn some- 
thing of his early years He could repeat the Koran by heart when 
ten j^ears old, and at twelve he had disputed in law and in logic So 
that he found medicine was an eas}’^ subject, not hard and thorny hke 
mathematics and metaphysics ' He Avorked night and daj’', and could 
solve problems in his dreams “When I found a difficulty,” he says, 
“I referred to my notes and praj'^ed to the Creator At night, Avlien 
weak or sleep}’-, I strengthened myself with a glass of AAune He 
was a voluminous Aviiter to whom scores of books are attributed, and 
he is the author of the most famous medical text-book ever written 
It IS safe to say that the “Canon” was a medical bible for a longer 
period than any other woik It “stands for the epitome of all preced- 
ent development, the final codification of all Gr^co-Arabic medicine 
It IS a liier arcin’- of laAvs hbeially illustrated by facts Avhicli so in- 
geniously rule and are subject to one another, stay and uphold one 
another, that admiration is compelled for the sagacity of the great 
organiser aa’Iio, with unparalleled poAvei of systematisation, collecting 
his material from all sources, constructed so imposing an edifice of 
fallacy Avicenna, according to his lights, imparted to contemporary 
medical science tlie appearance of almost mathematical accuracy, 
whilst the art of therapeutics, although empiricism did not wholly lack 
recognition, ivas deduced as a logical sequence from theoretical 
(Galenic and Aristotelian) premises Is it, therefore, matter for sur- 
prise that the majority of investigators and practitioners should have 
fallen under the spell of this consummation of formalism and should 
have regarded the ‘Canon’ as an infallible oracle, the more so in that the 
logical construction Avas impeccable and the premises, m the light of 
contemporary conceptions, passed for incontrovertible axioms 

Innumerable manuscripts of it exist of one of the most beautiful, 
a HebreAV version (Bologna Library) , I give an illustration (Fig 39) 

12 AVithington Medical History, London, 1894, pp 1S1-1S2 

13 Neuburger History of Medicine, Vol 1, pp 368-369 




FIG 39 

Illunmiated illustiation from a Hebrew MS of AMcenna (fifteenth centurr) 

m the Bologna Library 
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A Latin veision was printed in 
1472 and tliexe aie many later edi- 
tions, the last in 1663 Avicenna 
was not only a successful Aviiter, 
but the piototj’-pe of the successful 
ph 5 ’-sician who was at the same 
time statesman, teachei, philoso- 
phei and liteiaij^ man Rumoi 
has it that he became dissipated, 
and a contempoiaij'- sa 3 ung was 
that all his philosophj’- could not 
make him moial, noi all his pltysic 
teach him to pieseive his health 
He enj 05 "ed a gieat leputation as 
a poet I lepioduce (Fig 40) a 
page of a manusciipt of one of his 
FIG 40 poems, which v e have in the Bod- 

Page of MS of Avicenm s poems in Iciail LlbiaiJ’" Plof A V IV 
the Bodieim Libnn Jacksoii savs that some of his 

veise IS peculiailj'^ Khayj’-amesque, 
though he antedated Omai by a centui}’’ That “laige Infidel” might 
well have wiitten such a stanza as 

Fiom Eai til’s daik centie unto Saturn’s Gate 
I’ve solved all pi oblems of this v oi Id’s Estate, 

Fiom eveiy snaie of Plot and Guile set fiee, 

Each bond lesolved, saving alone Death’s Fate 

His hymn to the Deitj'- might have been wiitten bj’- Plato and iivals 
the famous one of Cleanthes A casual leadei gets a veij’' favoiable 
impression of Avicenna The stoij’- of Ins dominion ovei the schools 
m the Middle Ages is one of the most stiilang m oui histoi}'" Perhaps 
we feel that Leclerc exaggeiates when he saj’-s “Avicenna is an intel- 
lectual phenomenon Never perhaps has an example been seen of so 
precocious, quick and wide an intellect extending and asseiting itself 
with so stiange and indefatigable an activity ” The touch of the man 
never reached me until I read some of his mystical and philosophical 

i-t “L’hyrone d’Avicenne” in L’Blegie du Tograi, etc, par P Vattier, Pans, 1660 
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TOitmgs tianslated bj’- Mehien It is Plato ovei again The beauti- 
ful allegoiy in which men aie likened to buds snaied and caged until 
set free by the Angel of Death might be met with anywhere m the 
immoital Dialogues The tiactate on Love is a commentary on the 
Symposium, and the essay on Destin}’- is Gieek in spirit without a 
tiace of Oiiental fatalism, as jmu may judge fiom the concluding 
sentence, which I leave jmu as his special message “Take heed to the 
limits of youi capacitj^ and you will aiiive at a knowledge of the truth 

How tiue IS the saying — ^Woik 
evei and to each aviII come that 
measuie of success for which Na- 
tuie has designed him ” Ancenna 
died in his fift 5 ^-eighth yeai When 
he saw that physic was of no avail, 
lesignmg himself to the inevitable, 
he sold his goods, distiibuted the 
money to the poor, lead the Koian 
thiough once eveiy thiee dajrs, and 
died 111 the holy month of Ramadan 
His tomb at Hamadan, the ancient 
Ecbatana, still exists, a simple 
biickwoik building, lectangular in 
shape, and suiiounded by an unpietentious couit It was restoied 
in 1877, but is again in need of repaii The illustiation here shown 
(Fig 41) IS from a photogiaph sent by Di Nehgan of Teheian 
Though dead, the gieat Persian has still a laige piactice, as his tomb 
is much visited bj^^ pilgiims, among whom cuies aie said to be not 
uncommon 

The Western Caliphate pioduced physicians and philosopheis 
almost as biilliant as those of the East Remarkable schools of medi- 
cine were founded at Sewille, Toledo and Coidova The most famous 
of the piofessois weie AA’^eiioes, Albucasis and Avenzoar Albucasis 
was “the Arabian lestoier of suigerr’- ” Aveiroes, called m the Middle 
Ages “the Soul of Aristotle” oi “the Commentator,” is better knoivn 
today among philosopheis than physicians On the revival of Moslem 
orthodoxy he fell upon evil days, was persecuted as a free-thinker, 
and the saving is attributed to him — "Sit anima mea cum philosophis ” 

15 Traitfis mj stiques d’Abou Ah al-Hosam b Abdallah b S)na ou d’Avjcenne par M A F 
Mehren, Leyden, E J Bnll, Fasc. I-IV, 1889-1899 



FIG 11 

Tomb of Avicenna at Hamadan 
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Arabian medicine had certain very definite characteristics the basis 
was Greek, derived from translations of the works of Hippocrates 
and Galen No contributions were made to anatomy, as dissections 
were prohibited, nor to physiology, and the pathology was piactically 
that of Galen Certain new and impoitant diseases were described, 
a number of new and active remedies were mtioduced, chiefly from the 
vegetable kingdom The Arabian hospitals weie weU organized and 
were deservedly famous No such hospital exists today m Cairo as 
that which was built by al-Mansur Gilafun in 1283 The description 
of it by Makrizi, quoted by Neuburger,^“ leads like that of a twentieth 
century institution with hospital units 

It was in the domain of chemistiy that the Aiabs made the gieatest 
advances You may lemember that, in Egypt, chemistry had already 
made considerable strides, and I alluded to Pi of Elliot Smith’s view 
that one of the great leaps m civihzation was the discovery in the Nile 
Valley of the metallurg}'^ of copper In the biilhant peiiod of the 
Ptolemies, both chemisti}'- and phairaacolog}’- veie studied, and it 
seems not improbable that, when the Aiabs took Alexandria in the 
year 640, theie were still man}'- workers in these subjects 

The most famous of those early Aiabic wiiteis is the somewhat 
mythical Geber, who lived in the fiist half of the eighth centuiy, and 
whose writings had an extraordinaiy influence thiougliout the ]Middle 
Ages The whole story of Gebei is discussed by Beithelot m his 
“La chimie au moyen age” (Pans, 1896) 

le “I have founded this institution for my equals and for those beneath me, it is intended for 
rulers and subjects, for soldiers and for the emir, for great and small, freemen and slaves, 
men and women” “He ordered medicaments, physicians and everything else that could be 
required by anjone in any form of sickness, placed male and female attendants at the disposal 
of the patients, determined their pay, provided beds for patients and supplied them vi ith ev ery 
kind of covering that could be required in any complaint Everj class of patient was accorded 
separate accommodation the four halls of the hospital w ere set apart for those with fev er and 
similar complaints , one part of the building was reserv ed for eye-patients, one for the w ounded, 
one for those suffering from diarrhoea, one for women, a room for convalescents was divided 
into two parts, one for men and one for women Water was laid on to all these departments 
One room was set apart for cooking food, preparing medicine and cooking syrups, another for 
the compounding of confections, balsams, eye-salves, etc The head-physician had an apartment 
to himself wherein he delivered medical lectures The number of patients was unlimited, every 
sick or poor person who came found admittance, nor w'as the duration of his stay restricted, 
and even those who were sick at home were supplied with every necessity ” — MaKrizi 

“In later times this hospital was much extended and improved The nursing was admirable 
and no stint was made of drugs and appliances, each patient was provided with means upon 
leaving so that he should not require immediately to undertake heavj work” Neuburger 
History of Medicine, Vol I, p 378 
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The transmission of Aiabian science to the Occident began with 
the Crusades, though earher a filtering of important knowledge in 
mathematics and astionomy had reached Southern and Middle 
Europe through Spam Among the tianslatois several names stand 
out prominently Gerbeit, who became latei Pope Sylvester II, is 
said to have given us our present Arabic figures You may read the 
story of lus remarkable life in Taylor,” who says he was “the fiist mind 
of his time, its greatest teacher, its most eager learner, and most uni- 
versal scholar ” But he does not seem to have done much directly for 
medicine 

The Gigeco- Arabic leaimng passed into Europe through two 
sources As I have already mentioned, Constantinus Afiicanus, a 
North African Christian monk, widely travelled and learned in lan- 
guages, came to Salernum and translated many works from Arabic 
into Latin, particularly those of Hippocrates and Galen The “Pan- 
tegni” of the latter became one of the most popular text-books of the 
Middle Ages. A long list of other works which he translated is given 
by Steinschneider It is not unlikely that Arabic medicine had 
already found its way to Saleinum befoie the time of Constantine, 
but the influence of his translations upon the later Middle Ages was 
very great 

The second was a more important source — through the Latin trans- 
lators in Spam, particularly in Toledo, where, from the middle of 
the twelfth till the middle of the thirteenth century, an extraordinary 
number of Arabic works in philosoph}'-, mathematics and astionomy 
were translated Among the translators, Gerard of Cremona is 
prominent, and has been called the “Father of Translators ” He was 
one of the brightest intelligences of the Middle Ages, and did a work 
of the first importance to science, through the extraordinary variety of 
material he put in circulation. Translations, not only of the medical 
writers, but of an mdisciiminate crowd of authors m philosophy and 
geneial literature, came from his pen He furmshed one of the first 
translations of the famous “Almagest” of Ptolemy, which opened the 
eyes of his contemporaries to the value of the Alexandrian astron- 
omy Leclerc gives a list of seventy-one works from Ins hand 

The Mediffival Mind, VoL I, p 280 

i"a Steinschneider Virchow’s Arcli , Berl , 1867, 'ca.vii, 351 

18 For an account of that remarkable work see German translation hr Manihus, Leipzig, 1919 
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Many of the tianslators of the peiiod weie Jews, and many of the 
works were translated fiom Hebiew into Latin. For j’^ears Arabic 
had been the learned language of the J ews, and in a large measure it 
was through them that the Aiabic knowledge and the tianslations 
passed into South and Cential Europe 

The Arab wiitei whose influence on mediasval thought was the most 
piofound Avas Averioes, the gieat commentatoi on Aiistotle 


THE RISE OF THE UNIVERSITIES 

The most sti iking intellectual phenomenon of the thnteenth centuiy 
IS the use of the unn’-eisities The stoiy of then foundation is fully 
stated in Rashdall’s gieat ivoik (Univeisities of Euiope in the Middle 
Ages, Oxfoid, 1895) Monastic and collegiate schools, seats of learn- 
ing like Saleinum, student guilds as at Bologna, had tiled to meet the 
educational needs of the age The Avoid “unweisity” liteiallj'- means 
an association, and Avas not at fiist lestiicted to learned bodies The 
origin appeals to liaA^e been in ceitain guilds of students foimed foi 
mutual piotection associated at some place siiecialty faAmiable foi 
study — the atti action geneiall}’’ being a famous teachei The Uni- 
ACisity of Bologna giCAV up about guilds foimed b}’^ students of laAV, 
and at Pans, early in the tAvelfth centurj^, thei e Avere communities of 
teachei s, chieflj^ in philosoph}'^ and theologj'^ In this Ava}'- aiose tAA'^o 
different types of mediseval uniA’'eisity The universities of Noithern 
Italy AA'^eie laigety conti oiled b}'' students, aa'Iio AA’^eie giouped m dif- 
ferent “nations ” They arianged the lectin es and had contiol of the 
appointment of teachers On the othei hand, in the univeisities 
founded on the Pans model the masters had control of the studies, 
though the students, also in nations, managed then OAim affairs 
Two universities have a special interest at this period in connection 
with the dcA’^elopment of medical studies, Bologna and JMontpelher 
At the former the study of anatomy Avas i eviA'^ed In the knoAidedge of 
the structure of the human body no adA'^ance had been made for more 
than a thousand years — since Galen’s day In the process of trans- 
lation from Greek to Syriac, from Syriac to Arabic, from Arabic to 
Hebrew, and from Hebrew or Arabic to Latin, both the form and 
thought of the old Greek writers Avere not infrequently confused and 
often even perverted, and Galen’s anatomy had suffered severely m 
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the tiansmission Our eailiest knoAvledge of the teaching of medicine 
at Bologna is eonnected with a contemporary of Dante, Taddeo Alde- 
rotti, who combined Arabian erudition with the Greek spirit He 
occupied a position of extiaoidmary prominence, was regarded as the 



FIG 42 

Title-page of Anatliomia of Mundmus 

{Melersiat edition ) 

(Printed at Leipzig, circa 1493 ) 


first citizen of Bologna and a pubhc benefactor exempt from the 
payment of taxes That he should have acquired Avealth is not sur- 
prising if his usual fees Avere at the rate at which he charged Pope 
Honoiius IV, i e , tAvo bundled florins a day, besides a “gratification” 
of SIX thousand florins 

The man Avho most poAverfully influenced the study of medicine in 
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Bologna was Mundinus, the fiist modern student of anatomy We 
have seen that at the school of Saleinum it was decieed that the hu- 
man body should be dissected at least once eveiy five years, but it was 
with the gieatest difficulty that permission was obtained for this pur- 
pose It seems piobable that under the strong influence of Taddeo 
there was an occasional dissection at Bologna, but it was not until 
Mundinus (professor fiom 1306 to 1326) took the chair that the study 
of anatomy became populai The bodies weie usually those of con- 
demned criminals, but in the year 1319 theie is a lecoid of a legal 
procedure against four medical students for body-snatching — ^the first 
record, as far as I know, of this giuesome practice In 1316, Mun- 
dmus issued his woik on anatomy, which seived as a text-book for 
moie than two hundred years He quotes fiom Galen the amusing 
reasons why a man should write a book “Fiistlj’-, to satisfy his own 
friends, secondly, to exeicise his best mental powers, and thiidly, to 
be saved from the oblivion incident to old age ” Scoies of manu- 
scripts of his work must have existed, but they aie now excessively 
rare in Italy The book was fiist printed at Pavia in 1478, in a small 
folio without figures It was vei}’- often lepiinted in the fifteenth and 
sixteenth centuiies The quaint illustration (Fig 42) shows us the 
mediseval method of teaching anatomy the lectin ei sitting on a chan 
reading from Galen, while a baibei suigeon, oi an “Ostensor,” opens 
the cavities of the body 

I have already referred to the study of medicine bj’^ women at 
Salernum Their names aie also eaily met with m the school of 
Bologna Mundinus is said to have had a valuable assistant, a 3mung 
girl, Alessandra Giliani, an enthusiastic dissectoi, avIio "was the fiist 
to practise the injection of the blood vessels with coloied liquids She 
died, consumed by her labors, at the eaily age of mneteen, and hei 
monument is still to be seen 

Bologna honored its distinguished piofessois with magnificent 
tombs, sixteen or seventeen of which, m a wondeiful state of preseiva- 
tion, may still be seen m the Civic Museum That of Mundinus also 
exists — a sepulchral bas-relief on the wall of the Chuich of San 
Vitale at Bologna 

The other early mediaeval umversity of special mteiest m medicine 

19 For these figures and for points relating to the old school at Bologna see F G Cavazza 
Le Scuole dell’ antico Studio Bolognese, Milano, 1896 
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IS that of Montpellier With it aie connected three teacheis who have 
left great names in om stor}^ — Arnold of Villanova, Henri de Monde- 
viUe and Guy de Chauliac The city was veiy favoiahly situated 
not far from the Spamsh border, and the lecedmg tide of the Arab 
invasion m the eighth century had left a stiong Arabic influence in that 
province The date of the origin of the university is uncertain, but 
there were teachers of medicine there m the twelfth centuij’-, though it 
was not until 1289 that it was formally founded b)’- a papal bull 


EUT 

. BREJ tiOn}> 

I 


• 1 1 ' Vi ” 

• i • I ' - ‘ \ 

' ‘ ■ ' V 




1 t 

> m \ 


$-(nH6R©22 • LCU, ; 'fflid ■, 
, - - ■ rair-CT-fflOnTJmC'- 

■ eo^-wBspaffi-" ■ ■>' ’ 


FIG 43 

Tablet to Mundmus (Chuich of San Vitale, Bologna) 

Arnold of Villanova was one of the most piohfic wiiteis of the 
IMiddle Ages He had travelled much, was deeply read in Arabic 
medicine and rvas also a student of law and of philosophy He was 
an early editor of the Regimen Samtatis, and a strong advocate of 
diet and hygiene His views on disease were largely those of the 
Arabian physicians, and we cannot see that he himself made anj’- very 
important contribution to our knowledge, but he was a man of stiong 
individualitj^ and left an enduring mark on mediaaval medicine, as one 
may judge from the fact that among the first hundred medical books 
printed there were many associated with his name He was constantly 
in trouble with the Church, though befriended by the Popes on 
account of his medical knowledge There is a Bull of Clement V ask- 
ing the bishops to search for a medical book bj’- Arnold dedicated to 
himself, but not manj^ years later his writings were condemned as 
heretical 

In Henri de Mondeville we have the typical mediseval surgeon, and 
we know his woik now very thoroughh’^ from the editions of his 
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“Anatomy” and “Surgeiy” edited by Pagel (Berlin, 1889-1892), and 
the fine French edition Nicaise (Pans, 1893) The dominant 
Arabic influence is seen in that he quotes so large a piopoition of these 
authois, but he was an independent obseivei and a practical suigeon 
of the fiist rank He had a sharp wit and emplo 5 ’^ed a bittei tongue 
against the medical abuses of his da)'^ How the Hippociatic humors 
dominated practice at this time you may see at a glance fiom the table 
prepaied b}'^ Nicaise from the woiks of de Mondeville (Fig 44 ) 
We have heie the Avhole patholog}'^ of the peiiod 


TABLEAU DES HUMEURS 


D’APRES H DE MONDEVILLE 


Flegtne 


Bi]e 


Sang 

Melancolie 


r Flegme natuiel 


[ Flegme non natuiel 


F 

F 

F 

F 

F 

F 

F 

F 


Bile natuielle 


Bile non natuielle 


B 

B 

B 

B 

B 


I natuiel 

[ non natuiel, 5 especes 


{ natuielle 

non natuielle, 5 especes 


aqueu\ 

inucilagineux 

MtlCUX 

g} pseu\ 

sale 

dou\ 

pontique, 2 especes 
acide, 2 especes 


citiine 
1 itelline 
piasine 
aerugineuse 
briilee, 3 especes 


FIG 44 

Table of the Humors after Henri de Mondeville 
(Nicatse ) 
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A still gi eater name m the histoiy of this school is Guy de Chauhac, 
whose woiks have also been edited by Nicaise (Pans, 1890) His 
“Surgery” was one of the most important text-books of the late 
Middle Ages Theie are many manusciipts of it, some fouiteen 
editions m the fifteenth century and thirt 3 ’'-eight in the sixteenth, and 
it continued to be repimted far into the seventeenth centuij’’ He too 



FIG 45 

MediffiAal Dissection Scene from a fomteenth centuij MS of 
Guy de Chauliac in Montpelliei Libiai} 

was dominated by the suigeij^ of the Aiabs, and on nearly evei}’- page 
one leads of the sages A%’icenna, Albucasis or Rhazes He lays down 
foul conditions necessaij’- for the making of a surgeon — the first is 
that he must be learned, the second, expert, the third that he should be 
clevei, and the fourth that he should be well diseiplined 

You will find a veiy discerning sketch of the relation of these two 
men to the histor}’- of surgerj’^ m the address given at the St Loms 
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Congiess in 1904 by Sii Cliffoid Allbutt They were strong men 
with piactical minds and good hands, whose experience taught them 
wisdom In both there was the blunt honesty that so often character- 
izes a good surgeon, and I commend to modern surgeons de Monde- 
ville’s saying. “If you have operated conscientious!}’- on the rich for 
a propel fee, and on the poor foi chanty, you need not play the monk, 
nor make pilgiimages foi youi soul ” 

One othei gieat medieval physician may be mentioned, Petei of 
Abano (a small town near Padua, famous foi its baths) He is the 
first in a long line of distinguished physicians connected with the gieat 
school of Padua Known as “the Concihatoi,” fiom his attempt to 
leconcile the diveise views on plulosophy and medicine, he had an 
extiaordinaiy leputation as a practitionei and author, the persistence 
of which IS well illustrated by the fact that eight of the one hundred 
and eighty-two medical books punted befoie 1481 were fiom his pen 
He seems to have taught medicine in Pans, Bologna and Padua He 
was a devoted astiologer, had a leputation among the people as a 
magician and, like his contempoiai}’-, Arnold of Villanova, came into 
conflict with the Chuich and appeals to have been several times before 
the Inquisition, indeed it is said that he escaped the stake only by a 
timely death He was a piolific commentatoi on Aiistotle, and his 
exposition of the “pioblems” had a great vogue The eaily editions of 
his texts aie among the most superb woiks ever printed He outlived 
his reputation as a magician, and moie than a century after his death 
Frederick, Duke of Urbino, caused his effigies to be set up over the 
gate of the palace at Padua with this insciiption 

PETRUS APONUS PATAVINUS PHII OSOPHUE MEDICIN.EQUE 
SCIENTISSIMUS, OB IDQUE, CONCILIATORIS NOMEN 
ADEPTUS, ASTROLOGIJE VERO ADEO PERITUS, 

UT IN MAGIiE SUSPICIONEM INCIDERIT, 

FALSOQUE DE H^RESI POSTULATUS, 

ABSOLUTUS FUERIT=" 

It IS said that Abano caused to be painted the astionomical figures 
in the great hall of the palace at Padua 

One characteristic of mediJCA’^al medicine is its union with theology, 

20 Allbutt Historical Relations of Medicine and Surgery, London, Macmillan Co , 1905 

21 Naud6 History of Magick, London, 1657, p 182, or the original Apologie pour les 
grands hommes soup 5 onnez de magie, e y , ed. Amst , 1712, p 275 
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which IS not lemaikable, as the learning of the time was chiefly in the 
hands of the clergj^ One of the most popular works, the “Thesaurus 
Pauperum,” was wiitten Petius Hispanus, afterwards Pope John 
XXI We may judge of the pontifical piactice from the page here 
reproduced (Fig 46), which piobably includes, undei the term “iliac 
passion,” all vaiieties of appendicitis 

For oui puipose two beacons illuminate the spirit of the thiiteenth 
centuiy in its outlook on man and nature Better than Abelard or 
St Thomas Aquinas, and much better than any physicians, Albertus 
Magnus and Roger Bacon represent the men who weie awake to greet 
the rising of the sun of science VTiat a contrast in then lives and in 
their works' The gieat Dominican’s long life was an uninterrupted 
tiiumph of fiuitful accomplishment — ^the titanic task he set himself 
was not only completed but was appreciated to the full by his own 
generation — a life not only of study and teaching, but of practical 
pietj’- As head of the order in Geimanj’- and Bishop of Regensburg, 
he had wide ecclesiastical influence, and in death he left a memory 
equalled only by one oi two of his centuij’^, and excelled only 
by his gieat pupil, Thomas Aquinas Theie are many Alberts in 
histoiy — the Good, the Just, the Faithful — but there is onljr one we 
call “jMagnus” and he iichljr deseived the name What is his record^ 
Wh}’- do we hold his name m leverence todays 
Albeitus JMagnus was an encyclopasdic student and authoi, who 
took all knowledge foi his province His great work and his great 
ambition was to inteipiet Aristotle to his generation Before his day, 
the Stagiiite was known only in part, but he put within the reach of 
his contempoiaiies the whole science of Aristotle, and imbibed no 
small pait of his spirit He lecogmzed the importance of the study of 
natuie, even of testing it by way of expeiiment, and m the long j’-ears 
that had elapsed since Theophi astus no one else, except Dioscorides, 
had made so thoiough a studj’- of botanj’' His paraphrases of the nat- 
ural histoij'- books of Aristotle weie immense^ populai, and served 
as a basis for all subsequent studies Some of his medical works had 
an extraoidinarj'- vogue, particularlj’- the “De Secretis Mulierum” and 
the “De Virtutibus Heibarum,” but there is some doubt as to the 
authorship of the fiist named, although Jammj’- and Borgnet m- 
clude it in the collected editions of Ins works So fabulous was his 
learning that he was suspected of magic and comes in Naude’s list of 
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Page from the Practica or Thesaurus Pauperum of Pope John XXI (Ant^\elp, 1486) 
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the wise men who have unjustly been reputed magicians. Ferguson 
tells" that “theie is in actual circulation at the present time a chap- 
book contaimng charms, receipts, S3’^mpathetical and magical 

cures foi man and animals, which passes under the name of 

Albertus ” But perhaps the gi eatest claim of Alhei tus to immoi tality 
IS that he was the teachei and mspiiei of Thomas Aquinas, the man 
who undeitook the colossal task of fusing Aiistotehan philosoph}’^ with 
Christian theology, and with such success that the “angelic doctoi” re- 
mains todaj’’ the supieme human authoiitj’^ of the Roman Catholic 
Chuich 

A man of much gieatei mteiest to us fiom the medical point of 
view IS Rogei Bacon and foi two leasons IMoie than anj’^ other 
mediEeval mind he saw the need of the study of natuie bj’- a new 
method The man who could wiite such a sentence as this “Expeii- 
mental science has thiee gieat pieiogatives ovei othei sciences; it 
veiifies conclusions bj'' diiect expeiiment, it discoveis tiuth which they 
nevei otherwise would leach, it investigates the couise of natuie and 
opens to us a knowledge of the past and of the futuie,” is mentally of 
oui daj’- and geneiation Bacon was boin out of due time, and his 
contempoiaiies had little sjanpatlty with his philosophj'-, and still less 
with his mechanical schemes and inventions Fiom the days of the 
Gieeks, no one had had so keen an appreciation of what expeiiment 
meant in the development of human knowledge, and he was obsessed 
with the idea, so commonplace to us, that knowledge should have its 
utility^ and its jnactical beaiing “His chief meiit is that he was one of 
the fiist to point the way to oiiginal leseaich — as opposed to the 
acceptance of an authoiitj’' — though he himself still lacked the means 
of pursuing this path consistently His inability to satisfy this impulse 
led to a soit of longing, whicli is expiessed in the numeious passages 
m his woiks where he anticipates man’s gi eater masteiy ovei natuie 

Bacon wiote a numbei of medical tieatises, most of which lemain 
in manusciipt His treatise on the “Cuie of Old Age and the Preser- 
vation of Youth” was punted in English in 1683 His authoiities 

2= Bibliotheca Chemica, 190C, Vol I, p 15 

=3Dannemann Die Naturvnssenscliaften in ihrer Enhivicklimg und in ihrem Zusammen 
hange, Leipzig, 1910, VoL I, pp 278-279 

=* It may be interesting to note the three causes to uhich he attributes old age “As the 
World uaxeth old. Men grow old uitli it not bv reason of tlie Age of tlie World, but because 
of the great Increase of living Creatures, uhidi infect tlie lerv Air, tliat eierj uaj encotn- 
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were laigely Arabian One of his manuscripts is “On the Bad Prac- 
tices of Physicians ” On June 10, 1914, the ei^e of Ins birth, the 
septencentenary of Rogei Bacon will be celebrated b}’^ Oxford, the 
umversity of which he is the most distinguished ornament His un- 
pubhshed MSS in the Bodleian will be issued by the Clarendon 
Press [1915-1920], and it is hoped that his unpublished medical 
wiitmgs wiU be included 

IVliat would have been its fate if the mind of Euiope had been ready 
foi Rogei Bacon’s feiment, and if men had turned to the profitable 
studies of physics, astionomy and chemisti}'^ instead of wasting cen- 
tuiies ovei the scholastic philosophy and the subtleties of Duns 
Scotus, Abelaid and Thomas Aquinas^ IVlio can say^ Make no 
mistake about the quaht}'^ of these men — giants in intellect, who have 
had then place m the evolution of the lace, but fiom the standpoint 
of man stiugghng foi the mastei 3 ’^ of this woild thej’’ aie like the 
membeis of Swift’s famous college “busy distiUing sunshine from 
eucumbeis ” I speak, of couise, from the position of the natural man, 
who sees foi Ins fellows moie hope fiom the experiments of Rogei 
Bacon than fiom the disputations of philosoplty on the “Instants, 
Familial ities, Quiddities and Relations,” which so loused the scorn of 
El asmus 

MEDIEVAL MEDICAL STUDIES 

It will be of inteiest to know what studies weie followed at a mediffival 
univeisity At Oxfoid, as at most of the continental universities, 
theie weie tliiee degiees, those of Bacheloi, Licentiate and Doctor 
The books lead weie the “Tegni” of Galen, the “Aphorisms” of Hip- 
pociates, the “De Febribus” of Isaac and the “Antidotal lum” of Nico- 
laus Saleinitanus if a giaduate m aits, six j^ears’ study in aU was re- 
quiied, m other faculties, eight One gets vei 3 »^ full information on 
such matters from a most interesting book, “Une Chaiie de Medecine 
an XV® Siecle,” b 3 ’' Di Feiiari (Pans, 1899) The Universit 3 '' of 
Pavia was founded m 1361, and like most of those in Italy was largel 3 ^ 
frequented b 3 ’^ foreigneis, who weie arranged, as usual, according to 
then nationalities , but the students do not appear to have controlled 
the umversit 3 ^ quite so much as at Bologna The documents of the 

passcth us, and Through our Heghgcncc in ordering our Lives, and That great Ignorance of 
the Properties which are in things conducing to Health, uhich might help a disordered wav of 
Lning, and might supply the defect of due Government” 
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Ferrari family, on which the work is based, tell the story of one of its 
members, who was professor at Pavia fiom 1432 to 1472. One is sur- 
prised at the range of studies in certain directions, and still more at 
the absence of other subjects A list is given of the teachers m medi- 
cine for the year 1433, twenty m all, and there weie special lectures 



FIG 48 

Medical Lecture at Bologna in the IMiddle Ages 
(Fiom the tomb the physician Michele Bertaha, 1528 ) 



FIG 49 

Mundinus Lectuiing 

(From his tomb in the Chinch of San Vitale, Bologna ) 


for the morning, afternoon and evening The subjects are medicine, 
practical medicine, physics, metaphysics, logic, astiologj'^, surgeiy and 
rhetoric very striking is the omission of anatomj’-, Avhicli does not 
appear m the list even in 1467 The salaries paid Aveie not large, so 
that most of the teachers must have been m piactice four bundled 
and five hundred florins was the maximum 
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The dominance of the Aiabians is striking In 1467, special lec- 
tures were given on the “Almansoi” of Rhazes, and in the catalogue 
of the Fell ail’s libiar 5 >- more than one half of the books aie Arabian 
commentaries on Gieek medicine Still moie striking evidence of 
then influence is found in the text-book of Feiiaii, which was printed 
in 1471 and had been circulated earliei in IMS In it Avicenna is 
quoted more than 3000 times, Rhazes and Galen 1000, Hippocrates 
only 140 times Piofessoi Feiiaii was a man who played an impor- 
tant idle in the univeisity, and had a laige consultation practice You 
will be inteiested to know what soit of advice he gave in special cases 
I have the recoid of an elaboiate consultation wiitten in his own hand, 
fiom which one maj’^ gathei Avhat a foimidable thing it was to fall into 
the hands of a medieval physician Signoi John de Calabiia had a 
digestive weakness of the stomach, and rheumatic ceiebial disease, 
combined with supeifluous heat and diyness of the livei and multipli- 
cation of cholei Theie is fiist an elaboiate discussion on diet and 
geneial mode of life, then he pioceeds to diaw up certain light medi- 
cines as a supplement, but it must have taken an extensive apothe- 
caiy’s shop to tuin out the twenty-two piesciiptions designed to meet 
eveiy possible contingency 

One of the difficulties in the eaily daj’^s of the umveisities was to 
piocme good MSS In the Pans Faculty, the records of which are 
the most complete m Euiope, theie is an inventory for the year 1395 
which gives a list of twelve volumes, neaily all by Arabian authors 
Fianldin gives an mteiestmg incident illustrating the rarit}'^ of 
medical MSS at this peiiod Louis XI, always woiiied about his 
health, was anxious to have in his libiaij^ the works of Rhazes The 
onl 5 ’' cop 3 '' available was in the libiarj’- of the medical school The 
manusciipt was lent, but on excellent secuiity, and it is nice to know 
that it was returned 

It is said that one of the special advantages that ]\Iontpelher had 
ovei Pans was its possession of so manj'^ important jMSS , particu- 
laity those of the Aiabian vriteis Manj” “Compendia” weie written 
containing extiacts fiom vanous vniteis, and no doubt these were 
extensively copied and lent oi sold to students At Bologna and 
Padua, theie weie legulations as to the price of these IMSS The 
unneisity controlled the pioduction of them, and stationers were 

'•> r nnUin Rechcrclies sur In Bibliotlieque dc la Tacultt de Mtdecine de Pans, 16G4 
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liable to fines for inaccurate copies The tiade must have been exten- 
sive in those early days, as Rashdall mentions that in 1323 there were 
twenty-eight sworn bookselleis in Pans, besides keepeis of bookstalls 
in the open air. 


MEDIJ5VAL PRACTICE 

The Gieek doctiine of the foui humois coloied all the conceptions 
of disease, upon then haimony alone it was thought that health de- 
pended The foul tempei aments, sanguine, phlegmatic, bilious and 
melancholic, coiiesponded with the pievalence of these humois The 
body was composed of ceitain so-called “natuials,” seven in numbei — 
the elements, the tempei aments, the humois, the membeis oi paits, the 
viitues 01 faculties, the opeiations oi functions and the spiiits Cei- 
tain “non-natuials,” nine in numbei, pieseived the health of the bodv, 
VIZ , an, food and dunk, movement and lepose, sleeping and waking, 
excietion and letention and the passions Disease was due usually 
to alteiations m the composition of the humois, and the indications 
for tieatment 'weie in accoi dance with these doctiines They weie to 
be evacuated, tenuated, cooled, heated, pinged oi stiengthened This 
humoial doctiine pi evaded thioughout the Middle Ages, and i cached 
fai into modem times — indeed, eclioes of it aie still to be heaid in 
popular conveisations on the natuie of disease 

The Arabians weie famous foi then vigoi and lesouice m matteis 
of tieatment Bleeding was the fiist lesort m a laige majoiity of all 
diseases In the “Piactica” of Feiiaii theie is scaicely a malady for 
which it IS not recommended All lemedies weie dnected to the legu- 
lation of the six non-natui als, and the}’- eithei pieseived health, cuied 
the disease — or did the opposite The most populai medicines weie 
derived fiom the vegetable kingdom, and as the}'- weie chiefl}'^ those 
lecommended by Galen, they weie, and still aie, called by his name 
Many impoitant mineial medicines weie intioduced by the Aiabians, 
particularly mercury, antimony, non, etc Theie weie in addition 
scores of substances, the paits oi products of animals, some harmless, 
others salutary, otheis again useless and disgusting Minoi surgeiy 
was in the hands of the baibeis, who peifoimed all the minoi opeia- 
tions, such as bleeding, the moie important opeiations, few in number, 
were performed by surgeons 



ASTROLOGY AND DIVINATION 


119 


ASTROLOGY AND DIVINATION 

At this period astrology, which included astionomy, was everjnvheie 
taught In the “Goueinaunce of Piynces, oi Pijwete of Prjweties,” 
tianslated James Yonge, 1422,*® theie occuis the statement “As 
Galian the full wies leche Saith and Isoder the Gode cleik, hit wit- 
nessith that a man ma}-- not perfitely can the sciens and craft of ]\Iedis- 
sm but yef he be an astionomoure ” 

We have seen how the practice of astiology spiead fiom Bah 5 donia 
and Gieece thioughout the Roman Empiie It was earned on into 
the Middle Ages as an active and aggiessive cult, looked upon askance 
at times bjr the Chuich, but countenanced by the couits, encouiaged at 
the umveisities, and always b 5 ’- the public In the cuiiiculum of the 
mediaaval university, astionomy made up with music, aiithmetic and 
geometij’' the Quadiivium In the eaily faculties, astronomy and 
astiology weie not sepaiate, and at Bologna, in the eaily fouiteenth 
centui)’-, we meet with a piofessoiship of astiology"’ One of the 
duties of this salaiied piofessoi, was to supply “judgements” gratis 
foi the benefit of enquiiing students, atieacheious and delicate assign- 
ment, as that most distinguished occupant of the chair at Bologna, 
Cecco d’Ascoli, found when he was burned at the stake in 1357, a 
victim of the Floientine Inquisition 

Rogei Bacon himself was a waim believer in judicial astiologj’- and 
m the influence of the planets, stais and comets on geneiation, disease 
and death 

Many of the stiongei minds of the Renaissance broke away fiom 
the follies of the subject Thus Cornelius Agiippa m leply to the 
request of a fiiai to consult the stais on his behalf sa 3 ’^s “Judicial 
astiolog}’' IS nothing moie than the fallacious guess of superstitious 
men, who have founded a science on uncertain things and are deceived 
bj’" it so think neail)’^ all the wise, as such it is iidiculed b}^ some most 
noble philosophers, Chiistian theologians reject it, and it is con- 
demned by sacred councils of the Chuich Yet you, whose office it is 

=0 Earlj English Text Society, Extra Senes, No LXXIV, p 195, 1898, Sccreta Sccretorum, 
Rawl MS B , 190 

Rashdall Unii ersities of Europe in tlie Middle Vges, Vol I, p 2-10 
-s itashdall, 1 c, VoL I, p 2'14- — Rashdall also mentions that in the sixteenth century at 
Oxford tliere is an instance of a scholar admitted to practice astrology 1 c., VoL II, p 458 
H Morle\ The Life of Hcnrr Cornehus Agrippa, London, 185C, Vol 11, p 138 
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to dissuade otheis from these vanities, oppiessed, or rather blinded by 
I know not what distress of mind, flee to this as to a sacred augur, and 
as if there were no God in Israel, that you send to mqune of the god 
of Ekron ” 

In spite of the opposition of the Chuich astiology held its own; 
many of the umveisities at the end of the fifteenth centuiy published 

l^iognoltico DC JLano 

CORRENTE DEL NOSTRO SALVA 

tore Itfu Chrlfto t ^46 Compofto c calcuUto ai 
Meridiano dtllinclita Citta diRoma pn 
loEgrfgioAfeoIogo M Bfntdnto 
Fnraiio da Cento 



FIG 50 

Astrological Prognostication of 1546 


almanacs, usually known as “Piognosticons,” and the piactice was 
continued far into the sixteenth century I show you heie an illus- 
tration. (Fig 50 ) Rabelais, you may lemembei, when physician 
to the Hotel Dieu in Lyons, published almanacs foi the j^eais 1533, 
1535, 1541, 1546 In the title-page he called himself “Doctor of 
Medicine and Professor of Astrology,” and they continued to be 
printed under his name until 1556 In the pieparation of these he 
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must have had his tongue in his 
cheek, as m his famous “Panta- 
giuelme Prognostication,” m 
which, to satisfy the cuiiosity of 
all good companions, he had 
turned ovei all the archives of the 
heavens, calculated the quadra- 
tuies of the moon, hooked out all 
that has evei been thought by all 
the Astiopliils, H 5 ’'peinephilists, 
Anemophylakes, Uranopets and 
Onibiophori, and felt on every 
point with Empedocles 
Even physicians of the most 
distinguished leputation prac- 
tised judicial astrology’- Jeiome 
Caidan was not above earning money by casting hoioscopes, and on 
this subject he wrote one of his most popular books (De Supplemento 
Almanach, etc, 1543), in which astionomj’- and astrologj’^ are mixed 
m the tiuly mediseval fashion He gives in it some sixty-seven nativi- 
ties, remarkable for the events they foretell, with an exposition One 
of the accusations brought against him was that he had “attempted to 
subject to the stars the Lord of the stars and cast our Saviour’s horo- 
scope Cardan professed to have abandoned a practice looked upon 
with disfavor both bj’^ the Church and by the universities, but he 
returned to rt again and again I show here his own horoscope (Fig 
51) That remarkable character, Slichael Seivetus, the discoverer of 
the lesser circulation, when a fellow student with Vesahus at Pans, 
gave lectures upon judicial astrology, which brought him into conflict 
with the faculty, and the rarest of the Seivetus vorks, rarer even 
than the “Christiamsmi Restitutio,” is the “Apologetica disceptatio 
pro astiologia,” one copy of which is in the Bibhotheque Na- 
tionale Nor could the new astronomy and the acceptance of the 
heliocentric vievs dislocate the popular belief The literature of the 
seventeenth century is rich in astrological tieatises dealing vith 
medicine 

30 Panlagrueline Prognostication, Ilabelais, \\ F Smith’s translation, 1S93, Vol II, p 4t!0 
81 Dc Thou, Lib LXII, quoted !>> Morlev in Life of Jerome Cardan, Vol II, p 294 
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Horoscope of Jeiome Cardan 
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No one has ever pouied such satire upon the mantic aits as did 
Rabelais in chapter twenty-five of the third book of “Pantagruel ” 
Panurge goes to consult Her Trippa — the famous Cornelius Agrippa, 
whose opinion of astrology has already been quoted, but who neverthe- 
less, as court astiologer to Louise of Savoy, had a great contemporary 
reputation After looking Panuige in the face and malung conclu- 
sions by metoposcop 5 '- and physiognomy, he casts his horoscope secun- 
dum aitenij then, talong a branch of tamaiisk, a favoiite tiee from 
which to get the divining lod, he names some twentj’^-nme or thirtj 
mantic aits, fiom pyiomancy to neciomancy bv A^hich he offeis to 
predict his futuie While full of laie humoi, this chaptei thiows 
an Intel esting light on the extraoidmai}’^ number of modes of divina- 
tion that have been employed Small ivonder that Panuige lepented 
of his visit ’ I show hei e the title-page of a populai book bj’- one of the 
most famous of the English astiological ph 5 ^sicians, Nicholas Cul- 
pepei (Fig 52 ) 

Nevei was the opinion of sensible men on this subject better 
expiessed than bj’- Sir Thomas Biowne “Noi do we hereby leject or 
condemn a sober and legulated Astiology , we hold theie is moie truth 
theiem than in Astrologeis, in some moie than many allow, yet in 
none so much as some pietend We deny not the influence of the 
Staires, but often suspect the due application theieof , foi though we 
should affiim that all things were in all things, that Heaven weie but 
Earth Celestified, and eaitli but Heaven teiiestiified, oi that each part 
above had an influence upon its divided affimtj’- below, 5 ’^et how to 
single out these relations, and duly to apply then actions, is a woik 
ofttimes to be effected bj'- some levelation, and Cabala fiom above, 
rather than any Philosophy, 01 speculation heie below ” 

As late as 1699, a thesis Avas discussed at the Pans Faculty, 
“^Vhether comets Avere harbingeis of disease,” and m 1707 the Faculty 
negatived the question propounded in a thesis, “Whether the moon had 
any sAvay on the human bodj^ ” 

The eighteenth and nineteenth centuries saAv, among intelligent 
men, a progresswe Aveakenmg of the belief in the subject, but not eA’^en 
the satire of Swift, AAath his practical joke in predicting and announc- 
ing the death of the famous almanac maker, noi contemptuous neglect 

32 Sir Thomas Browne Pseudodoxia Epidemica, Bk IV, Chap XIII (AA^ilkin’s ed, A'’oL 
III, p 84 ) 
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FIG 52 

Title-page of astiological tieatise bj Nicholas Culpepei (1658) 

of the subject of late 5^eais sufficed to dispel the belief fiom the minds 
of the public Gaith m the Dispeusaiy (1699) satiiizes the astio- 
logical piactitioneis of his day* 

The Sage in Vehet Chair, here lolls at Ease 

To promise future Health for present Fees 

Then as from Tripod solemn Sham re\ eals 

And what the Stars know nothing of foretels (Canto u ) 

The almanacs of IMoore and Zadluel continue to be published, and 
remain populai In London, sandwich men aie to he met with carry- 
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mg adveitisements of Chaldeans and Egyptians who offer to tell your 
fortune by the stars Even m this counti}^ astrology is stiU practised 
to a sui prising extent if one may judge fiom adveitisements m certain 
papeis, and from publications which must have a considerable sale 
Manj?^ yeais ago, I had as a patient an estimable astrologer, whose 
lucrative income was deiived from giving people astral mfoimation as 
to the use and fall of stocks It is a chapter m the vagaiies of the 
human mind that is Avoith caieful studj’^ Let me commend to your 
reading the sympathetic stoi}'^ called “A Doctoi of Medicine” m the 
“Rewaids and Fames” of Kipling The heio is Nicholas Culpeper, 
Gent, Avhose pictuie is heie given One stanza of the poem at the 
end of the storj^ “Oui Fatheis of Old,” ma}^ be quoted 

Wondeiful talcs had oui fathers of old — 

Wonderful tales of the heibs and the stais — 

The Sun tv as Loid of the Mangold, 

Basil and Rochet belonged to Mais 
Pat as a sum in division it goes — 

(Eveiy plant had a stai bespoke) — 

Who but Venus should govern the Rose^ 

Who but Jupitei owm the Oak? 

Simply and giavely the facts aie told 
In the wonderful books of oui fathei s of old 

James J Walsh of New Yoik has wiitten a book of exti aordmarj^ 
mteiest called “The Thiiteenth, Gieatest of Centuiies ” I have not 
the necessaiy knowledge to say whethei he has made out his case oi 
not for art and foi liteiatuie Theie was ceitaml}!^ a gieat awaken- 
ing and, inspired by high ideals, men turned with a tiue instinct to 
the belief that there was moie m life than could be got out of barien 
scholastic studies With manj?^ of the stiong men of the peiiod one 
feels the keenest mental sj^mpatlw Giosseteste, the great Clerk of 
Lincoln, as a scholar, a teachei and a lefoimer, lepiesents a type of 
mind that could grow only in fruitful soil Rogei Bacon maj’- be 
called the fiist of the modems — ceitamly the first to appieciate the 

33 It IS not generally known that Stonewall Jackson practised astrology Col J W Revere 
in “Keel and Saddle” (Boston, 1873) teUs of meeting Jackson in 1853 on a JIississippi steamer 
and talking with him on the subject Some months later, Revere received a letter from 
Jackson enclosing his (Revere’s) horoscope There was a “culmination of the malign aspect 
during the first days of May, 18fi3 — both wuU be exposed to a common danger at the time 
indicated” At the battle of Chancellorsvnlle, May 3, 1663, Revere saw Jackson mortally 
wounded ' 
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extraoidinaiy possibilities mIhcIi la}*- m a fiee and untiammelled study 
of nature A centuiy mIiicIi could pioduce men capable of building 
the Gothic cathedials may yell be called one of the gieat epochs in 
liistoiy, and the age that pioduced Dante is a golden one in liteiatuie 
Huinanih has been the iiclici foi St Fiancis, and Ahelaid, Alheitus 
and Aquinas foim a tiio not easN to niatcli, in then special depait- 
meiits, cithei hefoie oi aftei But m science, and particulaily in 
medicine, and in the advance of an outlook upon naiuie, the thiileenth 
ceniun did not help man \civ much Rogci Bacon was “a voice 
Clung in tlic w ildci ness,” and not one of the men I lune picked out 
as specialh l\pical of llie pciiod iiisliluled any ncu depaituie eithei in 
piactice 01 in science Tliev ancic sciule folloMcis, A\hcn not of the 
Gieeks, of liie Aiahians Tins is attested by the baiienncss of the 
centuu and a lialf that followed One vould have thought that the 
stimulus gi\cn in IMundmus to the study of anatomy vould have 
home flint, lint little nas done m science dining tlie two and a half 
centuncs tiiat followed tlic dehvciv of ins lectin es and still less in the 
ait While William of \V\keluun was building Wmcliestei Catliedial 
and Ciiaucei was willing tlic Canteihuu T.ilcs, Jolm of Gaddesden 
in piactice was hhndK following blind Icadeis whose authoiity no one 
daicd question 

The tnilh is, fiom the modem standpoint the tlmtccnth was not the 
tiue dawn biightening moie and moie unto the jicifcct day, but a 
gloiious am 01 a which flickeied down again into the aictic night of 
mediaivahsm 

To sum up — in medicine the Sliddlc Ages lepiesent a lestatement 
fiom centuiy to ceniun of the facts and tlieoiies of the Gieeks 
modified heie and ihcic 1)\ Aiabian jnacticc Theie w’as, in Fiancis 
Bacon’s phiase, much ilcialion, small addition The schools bowled 
in humble, slavish submission to Galen and Flippociates, taking 
eieiything fiom them but then spiiit and theie w'as no advance in oui 
knowdedge of the stiuctuie oi function of the body The Arabians 
lit a biilliant toich fiom Giecian lamps and fiom the eighth to the 
eleventh centuiies the piofession reached among them a position of 
dignity and impoitance to wdiich it is haid to find a paiallel in histoiy 



CHAPTER IV 


THE RENAISSANCE AND THE RISE OF 
ANATOMY AND PHYSIOLOGY 


T he “leconquest of the classic woild of thought was h}’- far the 
most important achievement of the fifteenth and sixteenth 
centuries It absoibed nearly the whole mental energj'- of the 
Italians The i evelation of what men wei e and what they wi ought 

under the rnfluence of other faiths and other impulses, in distant ages 
with a different ideal for their aim, not only vudened the narrow 
horizon of the Middle Ages, but it also restored self-confidence to 
the reason of humamt)’- 

Everj^vhere throughout the Middle Ages learmng was the hand- 
maid of theology Even Roger Bacon with his strong appeal for a 
new method accepted the dominant mediarval conviction — ^that all the 
sciences did but immstei to then queen, Theologj’- A new spirit 
entered man’s heart as he came to look upon learning as a guide to 
the conduct of life A revolution was slowly eflPected m the intellec- 
tual world It is a mistake to think of the Renaissance as a brief 
period of sudden fruitfulness m the North Italian cities So far as 
science is concerned, the thirteenth century rvas an aurora followed by 
a long period of darkness, but the fifteenth rvas a true dawn that 
brightened more and more unto the perfect day Always a reflex of 
its period, medicine joined heartily though slowly in the revolt agamst 
medisevahsm How slowly I did not appreciate until recently 
Studying the earliest printed medical works to catch the point of view 
of the men rvho were m the thick of the movement up to 1480 — ^rvhich 
may be taken to include the first quarter of a centurj’- of printmg — 
one gets a startling record The mediaeval mind still dominates* 
of the sixty-seven authors of one hundred and erghty-two editions of 
early medical books, twenty-three were men of the thirteenth and four- 

1 J A Symonds The Renaissance in Italy, the Revival of Learning, 1877, p 52 
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teenth centuries, tluity men of the lifteentli century, eight wiote in 
Arabic, seveial weie of tlie School of Saleinum, and only six were of 
classical antiquity, vi :: , Pliny (first 1469), Hippocrates (1473) [Ham 
^7247], Galen (1475) [Ham 7237], Aiistotle (1470), Celsus (1478), 
and Dioscoi ides (1478) t 

The medical profession giadually caught the new spirit. It has 
been -vNell said that Gieece aiose fiom the dead with the New Testa- 
ment 111 the one hand and Aiistotle m the othei Theie Avas awakened 
a pel feet passion foi tlie old Gicek wiiteis, and Avitli it a study of the 
original souices, Avlncli had now become aA^ailable m manj’- manu- 
seripts Giadually Hippociatcs and Galen came to then OAvn again 
Almost eA eiy piofessor of medicine became a student of the MSS of 
Aristotle and of the Gieek pliA'sicians, and befoie 1530 the presses 
had pouied out a stienm of editions A A\aA"e of enthusiasm SAVept 
OACi the jnofession, and the best cneigies of its best minds AA^ere 
deAoted to a studA’ of the Fatheis Galen became the idol of the 
schools A stiong rcA ulsion of feeling ai ose against the Aiabians, and 
AAUcenna, the Piince, A\ho had been clothed Avith an authoiit}’- only a 
little less than dnine, became anathema Undei the leadeiship of the 
Montpelliei School, the Aiabians made a stiong fight, but it AA^as a 
losing battle all along the line This gioup of medieal humanists — 
men aaIio A\eie deA^oted to the study of the old humanities, as Latin 
and Gieek AA'eie called — has had a gieat and beneficial influence upon 
the profession TheA" Aveie foi tlie most pait cultn^ated gentlemen 
Avitli a triple mteiest — literatuie, medicine and natuial liistor}’' IToaa' 
impoitant is tlie pait the}' played may be gatheied fiom a glance at 
the “Lia'cs” giA^en by Payle m his “Biogiaphie Medicale” (Pans, 
1855) betAA'een the yeais 1500 and 1575 Moie than one half of them 
had tianslated oi edited A\oiks of Ilippociates oi Galen, many of 
them had made impoitant contiibutions to geneial literatuie, and a 
large propoition of them Aveie natuiahsts Leomcenus, Linacie, 
Champiei, Feinel, Fiacastoiius, Gonthiei, Cams, J Sylvius, Brasa- 
vola, Fuchsius, Matthiolus, Com ad Gesnei, to mention only those I 

• This asterisk is used bj Ham to indicate that he liad seen a copy — Ed 

f Data added to a manuscript taken from the author’s summary on “Printed Medical Books 
to 1480” m Transactions of the Bibhograpliical Society, London, 191C, XIII, S-8, revised from 
its “News-Sheet” (February, 1914) “Of neither Hippocrates nor Galen is there an early edi- 
tion, but m 1473 at Pavia appeared an cxposibon of the Aphorisms of Hippocrates, and m 
1475 at Padua an edition of the Tegni or Notes of Galen” Ibtd , p G Osier’s unfimshed 
Illustrated Monograph on this subject is now being printed for the Society of which he was 
President — Ed 
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know best, form a great group Lmacre edited Greek works for 
Aldus, translated works of Galen, taught Greek at Oxford, wrote 
Latin grammars and founded the Royal College of Physicians * Cams 
was a keen Greek scholai , an ardent student of natural histor}’’, and his 
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name is enshrined as co-founder of one of the most important of the 
Cambridge colleges Gonthiei, Feinel, Fuchs and Mattioh were 
great scholars and greatei physicians Champier, one of the most 
remarkable of the group, was the founder of the Hotel Dieu at Lyons, 
and author of books of a characteristic Renaissance type and of sin- 

* Cf Osier Thomas Lmacre, Cambridge University Press, 1908 — Ed 
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giilai bibliogiaphicai inteiest In many ways gieatest of all was 
Com ad Gesnei, whose mo?s tnoinnaia at foi’ty-nine, biavely figbtmg 
the plague, is so touchingly and tendeil)' mouined by his fiiend Cams.“ 
Physician, botanist, mineialogist, geologist, chemist, the fiist gieat 
modem bibliogiaphci, he is tlie veiv embodiment of the spirit of the 
age*'^ On the flyleaf of my copy of the “Bibliotheca Universalis” 
(154.}), IS iMiiten a fine tiibiite to his memoiy I do not know by 
nhom it is, but I do know fiom my leading that it is tiue. 

“Comad Gesnei, who kept open house there for all learned men 
who came into his neighboihood Gesnei ivas not only the best 
natuiahst among the scholars of his day, but of all men of that centuiw’’ 
he w'as the pattern man of letteis lie -was faultless in piivate life, 
assiduous in stiidi, diligent in maintaining coiiespondence and good- 
will w’lth learned men in all countiics, hospitable — though his means 
w'eie small — to every scholai that came into Zuiich Piompt to seive 
all, he was an cditoi of othei men’s volumes, a WTiter of prefaces for 
friends, a suggestor to \ oung wi itei s of books on wdiich they might 
engage tliemselves, and a gieat helpei to them in tlie progiess of their 
woik But still, while finding time foi sendees to othei men, he could 
pioduce as much out of his own stiuh as though he had no part in the 
life beyond its w'alls ” 

A laige majoiitj' of these early natuiahsts and botanists w'eie 
physicians ® The Gieek ait of obseivation Avas levived in a study of 
the scientific wuitmgs of Aiistotle, Theophiastus and Dioscorides and 
in medicine, of Hippociates and of Galen, all in the Gieek oiiginals. 
That piogiess Avas at fiist sIoav Avas due in pait to the fact that the 
leadeis Aveie too busy sciaping the Aiabian tainish fiom the pine gold 
of Gieek medicine and collecting the anatomical mistakes of Galen to 
bother much about his physiologj^ or pathology Heie and theie 
among the gieat anatomists of the peiiod Ave read of an experiment, 
but it Avas the ait of obserA'ation, the ait of Hippociates, not the 
science of Galen, not the caiefully deinsed expeiiment to determine 
function, that chaiacterized then AA'oik Theie Avas indeed every 
reason Avhy men should have been content Avith the physiology and pa- 
thologj'^ of that day, as, from a theoietical standpoint, it Avas excellent. 

2 Joannis Can Britannj de libns stus, etc , 1570 

2»See J C Bay Papers Bibliog Soc of Atnencn, 1916, X, No 2, 53-86 

2 Miall The Early Naturalists, London, 1912 
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The doctrine of the foiu humors and of the natural, animal and vital 
spirits afforded a leady explanation for the symptoms of all diseases, 
and the practice of the day was admirably adapted to the theoiies 
There was no thought of, no desiie foi, change But the levival of 
learning awakened in men at first a suspicion and at last a conviction 
that the ancients had left something which could be i cached bj’- inde- 
pendent leseaich, and gradually the paialytic-hke torpoi passed 
away 

The sixteenth and seventeenth centimes did three things in medi- 
cine — shattered authoiit}’’, laid the foundation of an accuiate knowl- 
edge of the stiuctuie of the human body and demonstiated how its 
functions should be studied intelligently — with vhicli advances, as 
illustiatmg this period, maj’- he associated the names of Paiacelsus, 
Vesahus and Haivej’- 


PARACELSUS 

Paracelsus is ”dei Geist dei stets vei neint " He loiised men against 
the dogmatism of the schools, and he stimulated enoimouslj’- the piac- 
tical study of chemistry These aie his great merits, against which 
must be placed a flood of heimetical and ti anscendental medicine, 
some his own, some foisted in his name, tlie influence of which is still 
with us 

“With what judgment ye. ]udge it shall be judged to jmu again” 
IS the veidict of three centimes on Paracelsus In letiiin foi un- 
measuied abuse of his piedecessois and contempoiaiies he has been 
held up to obloquy as the aich-chailatan of history We have taken 
a cheap estimate of him from Fullei and Bacon, and from a host of 
scurrilous sciibhleis ivho debased oi jiei verted his wiitmgs Fullei^ 
picked him out as exemplifying the di unken quack, whose body was a 
sea wheiein the tide of drunkenness was evei ebbing and flowing — 
“He boasted that shortly he would oidei Luthei and the Pope, as ivell 
as he had done Galen and Hippociates He was nevei seen to piaj"-, 
and seldome came to Chinch He was not onely skilled in natuiall 
Magick (the utmost bounds whereof boidei on the subuibs of hell) 
but IS charged to converse constantly with famihais Guilty he was 
of all vices but wantonnesse ” 

* Fuller The Holy and Profane State, Cambridge, 1642, p 56 




FIG 56 
Paracelsus 

{.Engraving hi/ Romeyn de Hoogke, m Gottfried Arnold’’ s Histone dcr 
Kerken en Keticren, Amsterdam, 1701-1729 ) 
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Francis Bacon, too, says many haid things of him 

To the mystics, on the othei hand, he is Paiacelsus the Great, the 
divine, the most supieme of the Chiistian magi, whose writings are 
too precious for science, the monaich of seciets, Avho has discovered 
the Universal IMedicine This is illustiated m BioAvning’s Avell-known 
poem “Paracelsus,” published Avhen he was only Lventy-one, than 
which theie is no moie pleasant pictuie in hteiatuie of the man and of 
his aspirations His was a “seal clung and impetuous soul” that sought 
to win from natuie some startling secret — “ a tincture of force 
to flush old age with youth, oi bleed gold, oi impiison moonbeams till 
they change to opal shafts At the same time with that capacity for 
self-deception Avhieh chaiacteiizes the tiue mj’^stic he sought to cast 

Light on a daiklmg race, save foi that doubt, 

I stood at fiist ivheie all aspire at last 
To stand the secret of the world ivas mine 
I knew, I felt (peiception unexpiessed. 

Uncomprehended by our nairow thought. 

But somehow felt and known m every shift 
And change in the spiiit, — nay, in eveiy pore 
Of the body, even) — what God is, what we are. 

What life IS — “ 

Much has been done of late to cleai up his stoi}'^ and his chaiacter 
Professor Sudhoff, of Leipzig, has made an exhaustive bibhograplu- 
cal study of his Avritings,' theie have been lecent monographs by 
Julius Haitmann, and Piofessois Fianz and Kail Stiunz,® and a 
sympathetic summaiy of his life and Aviitmgs has been published by 
the late Miss Stoddait ® Indeed theie is at piesent a cult of Paia- 
celsus The hermetic and alchemical Aviitings aie available in English 
in the edition of A E Waite, London, 1894 The mam facts of his 
life you can find in all the biogiaphies Suffice it here to say that he 

B Bacon Of the Proficience and Advancement of Learning, Bk II, Pickering ed , London, 
1840, p 181 Works, Spedding ed , III, 381 

8 Robert Brownmg Paracelsus, closing speech 

T Professor SudhofiF Bibliographia Paracelsica, Berhn, 1894, 1899 

sR Julius Hartmann Theophrast von Hohenheim, Berlin, 1904, ditto, Franz Strunz, 
Leipzig, 1903 

9 Anna M Stoddart The Life of Paracelsus, London, John Murray, 1911 
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Clan Neither graduation, nor fluencj^ nor the knowledge of old 
languages, nor the reading of manj^ books made a physician, but the 
knowledge of things themselves and their properties The business 
of a doctor was to know the different kinds of sicloiesses, their causes, 
their symptoms and their right remedies This he Avould teach, for he 
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FIG 57 

Title-page of Paiacelsus’ Tieatise on Suigeij (1536) 


had won this knowledge through expeiience, the greatest teachei, and 
with much toil He would teach it as he had learned it, and his lectures 
would be founded on works which he had composed conceimng inward 
and external treatment, physic and surgery Shortty afterwards, 

1“ And men have oft grown old among tiieir books 

To die case hardened m their ignorance — Paracelsus, Browning 
11 Anna M Stoddart Life of Paracelsus, London, 1911, pp 95-96 
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at tile Feast of St John, the students had a bonfiie in front of the 
univeisity Paiacelsus came out holding in his hands the “Bible of 
medicine,” Avicenna’s “Canon,” which he flung into the flames 
saying “Into St John’s file so that all misfoitune may go into 
the air u ith the smoke ” It was, as he explained afterwards, a 
symbolic act “What has peiished must go to the file, it is no longer 
fit foi use what is true and living, that the fiie cannot burn ” With 
abundant confidence m his ovn capacitj’- he pioclaimed himself the 
legitimate monaich, the veiy Chiist of medicine “You shall follow 
me,” cued he, “you, Avicenna, Galen, Rhasis, Montagnana, Mesues, 
vou, Gentlemen of Pans, Montpelliei, Geimanj’-, Cologne, Vienna, 
and vhomsoeiei the Rhine and Danube nouiish, you who inhabit 
the isles of the sea, jou, likewise, Dalmatians, Athenians, thou, Aiab, 
thou, Gieek tliou, Jew, all shall follow me, and the monaichy shall 
be mine 

This fiist gieat le^olt against the slavish authoiity of the schools 
had little immediate effect, laigely on account of the peisonal vagaiies 
of the lefoimei — but it made men tlimk Paiacelsus stiiied the pool 
as had not been done foi fifteen centimes 

;Much moic impoitant is the i elation of Paiacelsus to the new 
chemical studies, and then i elation to practical medicine Alchem3^ 
he held, “is to make neithei gold noi silvei its use is to make the 
supieme sciences and to diiect them against disease ” He lecogmzed 
three basic substances, sulphui, meicui}'^ and salt, whicli weie the 
necessaiy ingiedients of all bodies oiganic oi moigamc They weie 
the basis of the thiee pimciples out of which the Aichseus, the spirit of 
natuie, formed all bodies He made impoitant discoveiies in chemiS' 
tiy, zinc, the vaiious compounds of meiciii)'-, calomel, floweis of 
sulphui, among others, and he was a stiong advocate of the use of 
piepaiations of non and antimonj’^ In piactical phaimacy he has 
pel haps had a gieatei reputation foi the intioduction of a tincture of 
opium — ^labdanum oi laudanum — with which he effected miraculous 
cures, and the use of which he had piobably learned m the East 

Thiough Paracelsus a gieat stimulus was given to the study of 
chemistry and pharmacj’-, and he is the fiist of the modem latro- 
chemists In contradistinction to Galenic medicines, which were 
largely derived fiom the vegetable kingdom, fiom this time on we find 

12 Browning’s Paracelsus, London, 1835, p 306 (note) 
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in the literature references to spagyric medicines and a “spagyrist” 
was a Paracelsian who regarded chemistiy as the basis of all medical 
knowledge 

One cannot speak very warmly of the practical medical writings of 
Paracelsus Gout, which may be taken as the disease upon which he 
had the greatest reputation, is veiy badly desciibed, and yet he has 
one or two fruitful ideas singularly mixed with mediaeval astrology, 
but he has here and theie veiy happy insights, as where he remarks 
“nec picetei synomam locum ahum ullum podagia occupat"’^^ In 
the tiact on phlebotomy I see nothing modern, and here again he is 
everywhere dominated by astiological ideas — "Sapiens dominatui 
astns " 

As a protagonist of occult philosophy, Paracelsus has had a more 
enduring reputation than as a physician In estimating his position 
there is the great difficulty referied to by Sudhoff in detei mining 
which of the extant treatises aie genuine In the two volumes issued 
in English by Waite in 1894, theie is much that is difficult to read and 
to appreciate from our modem standpoint In the book “Concerning 
Long Life” he confesses that his method and practice will not be 
intelligible to common peisons and that he wiites only for those whose 
intelligence is above the average To those fond of transcendental 
studies they appeal and aie peihaps intelligible Everjnvhere one 
comes across shrewd lemarks which piove that Paiacelsus had a keen 
belief m the aU-conti oiling powers of nature and of man’s capacity 
to make those poweis opeiate for his own good “the wise man rules 
Nature, not Nature the wise man ” “The diffeience between the 
Saint and the Magus is that the one opeiates bj'^ means of God, and the 
other by means of Nature ” He had great faith in natuie and the 
light of natuie, holding that man obtains fiom nature accoidmg as he 
believes His theory of the three pimciples appears to have conti oiled 
his conception of everything relating to man, spirituallj’’, mentally and 
bodily, and his threefold genera of disease corresponded in some 
mysterious way with the three piimarj’- substances, salt, sulphui and 
mercury 

How far he was a believer in astiology, chaims and divination it is 
not easy to say From many of the writings in his collected woiks 
one would gather, as I have aliead}'^ quoted, that he Avas a stiong 

13 Geneva ed , 1658, Vol I, p 613 
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believei. On the other hand, in the “Paiamirum,” he says: “Stars 
contiol nothing in us, suggest nothing, incline to notlung, own 
nothing; they aie fiee fiom us and we aie free from them” (Stod- 



FIG 58 

Portiait and lineage of Van Helmont 
{Opposite p 1 qfliis Orlus Medictna, Elzevir edition , IQJfi ) 

dart, p 185). The Aicheeus, not the stais, contiols man’s destiny 
“Good foitune comes fiom ability, and ability comes from the spirit” 
(ArchaGus) 
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No one has held more fiimly the duahstic conception of the healing 
art There are two kinds of doctors, those who heal miraculously 
and those who heal thiough medicine Only he who believes can work 
miiacles The physician has to accomplish that which God would 
have done mii aculously, had theie been faith enough in the sick man 
(Stoddart, p 194) He had the Hippociatic conception of the "nis 
medicatnoo natuice ” — no one keener since the days of the Greeks 
Man IS his own doctoi and finds pioper healing herbs in his own 
garden the pltysician is in oui selves, in oui own natuie are all things 
that we need and speaking of Avounds, Avith singulai piescience he 
says that the tieatment should be defensive so that no contingency 
fiom without could hmdei Natuie in hei Avoik (Stoddait, p 213) 

Paiacelsus expi esses the healing poweis of natuie by the woid 
"mumia" which he legaided as a soit of magnetic infiuence or foice, 
and he believed that anyone possessing this could aiiest oi heal disease 
in otheis As the hi}'- bieaks foith in innsible peifume, so healing 
influences may pass fiom an invisible body Upon these I’-iews of 
Paiacelsus v’-as based the tlieoiy of the sympathetic cine of disease 
which had an extraoidinaiy vogue m the late sixteenth and seven- 
teenth centuries, and Avhicli is not ivithout its modem counteipait 

In the next centuiy, in Van Helmont ive meet with the Aichasus 
eveiyivheie piesiding, conti oiling and legulating the animate and 
inanimate bodies, ivorkmg this time thiough agents, local feiments 
The Rosiciucians had then diiect inspiration fiom his Aviitings, and 
such mystics as the English Rosiciucian Fludd v'eie stiong Paia- 
celsians “ 

The doctiine of conti aiies diaivn fiom the old Gieek philosophy, 
upon which a good deal of the tieatment of Hippociates and Galen 
was based — diyness expelled by moistuie, cold bv heat, etc — was 
opposed by Paracelsus in fai'^oi of a theoi}’^ of similais, upon ivliich 
the piactice of homeopathy is based This leally aiose fiom the 
primitive beliefs, to which I hai'^e already lefeiied as leading to the 
use of eyebright in diseases of the eye, and cyclamen in diseases of the 
ear because of its resemblance to that pait, and the Egyptian oigano- 
therapy had the same basis, — spleen would cuie spleen, lieait, heart, 
etc In the sixteenth and seventeenth centuiies these doctiines of 

!■* Robert Fludd, the Mystical Physician, British Medical Journal, London, 1897, ii, 408 
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sj^ipathies and antipathies were much in vogue A Scotchman, 
Sylvestei Rattiay, edited m the “Theatium Sympatheticum”^® all the 
wiitings upon the sympathies and antipathies of man with animal, 
vegetable and mmeial substances, and the whole ait of ph5’'sics was 
based on this piinciple 

Ujion this tlieoiy of "mumia” oi magnetic foice, the S5’-mpathetic 
cine of disease vas based The weapon salve, tlie S5’-mpathetic oint- 
ment, and the famous powdei of sMiipathy weie the instiuments 
thiough vhich it acted The magnetic cuie of wounds became the 
vogue Tan Helmont adojited these views in Ins famous tieatise “De 
jMagnetica "'l^ulneium Cuiatione,”‘“ in which he asseited that cuies 
veie vi ought thiough magnetic influence How close thej'^ came to 
modem iievs of vound infection may be judged fiom the following 
“Upon the solution of Unit}' m any pait the ambient an lepleted 
inth vaiious evajioiations oi apoiihoeas of oil'd: bodies, especially such 
as are then suffeiing the act of putiefaction, violentl}’- mvadeth the 
pait and theieupon impiesseth an exotic miasm oi noxious diathesis, 
vhicli disposeth the blood successnely aiiivmg at the wound, to putie- 
faction, by the inteivention of fei mentation ” With his magnetic 
S}mpatliy, ^\nn Helmont expiessed cleaily the doctiine of immunity 
and the cine of disease b}’- immune seia “Foi he vho has once lecov- 
eied fiom that disease liath not only obtained a puie balsaamical blood, 
whereby foi the futiiie he is lendeied fiee fiom any lecidivation of the 
same evil, but also infalliblv cuies the same affection in his neighbom 
and by the mvsteiioiis powei of INIagnetism tiansplants that 
balsaam and conseiiing qualitv into the blood of anothei ” He was 
lash enough to go fuithei and say that the cuies effected bv the lelics 
of the saints weie also due to the same cause — a statement which led to 
a gieat discussion with the theologians and to Van Helmont ’s aiiest 
for heiesy, and small wondei, when he makes such bold statements 
as “Let the Divine enqune onlv concerning God, the Naturalist con- 
cerning Natuie,” and “God in the pioduction of miracles does foi the 
most part walk hand in hand vith Nature ” 

That wandei mg genius, Sir Kenelm Digby, did much to popularize 
tins method of tieatment by Ins lectuie on the “Powder of S}Tn- 

is Rattray Theatrum Sympatheticum, Nonmberga;, MDCLXII 

An English translation by Walter Charleton appeared in ICSO, entitled “A Ternary of 
Paradoxes ” 
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pathy ”” (Fig 59 ) His powdei was composed of copperas alone 
or mixed with gum tragacanth He regarded the cure as effected 
through the subtle influence of the sympathetic spirits or, as Highmore 
says, by “atomicall energy wrought at a distance,” and the remedy 
could be applied to the wound itself, or to a cloth soaked m the blood 
or secretions, or to the weapon that caused the wound One faetor 
leading to success may have been that in the directions which Digby 
gave for treating the wound (in the celebiated case of James Howell, 
foi instance), it was to he let alone and kept clean The practice is 
alluded to very frequently by the poets In the “Lay of the Last 
Minstrel” we And the following 

But she has ta’en the broken lance, 

And wash’d it from the clotted gore. 

And salved the splmtei o’er and o’ei 
William of Deloraine, in trance, 

Whene’er she turn’d it round and round, 

Twisted, as if she gall’d his w ound. 

Then to hei maidens she did say. 

That he should be whole man and sound, 

(Canto in, sxiii ) 


and m Dryden’s “Tempest” (V, 1) Aiiel sa 5 ’^s 

Anoint the Swoid which pieic’d him with the Weapon-Salve, 

And wrap it close from Air till I have time 
To visit him again 

Fiom Van Helmont comes the famous stoij'^ of the new nose that 
dropped off m sympathy with the dead arm fi om Avhich it was taken, 
and the source of the famous lines of Hudibras As I have not seen 
the original story quoted of late years it majr be Avorth AA^hile to give it 
“A certain inhabitant of Bruxels, in a combat had his nose moAved off, 
addressed himself to Taghacozzus, a famous Chirurgein, living at 
Bononia, that he might procure a new one, and when he feared the 
incision of his OAvn arm, he hired a Porter to admit it, out of Avhose arm, 

French edition, 1658, English translation, same j ear For a discussion on the author of 
the weapon salve see Van Helmont, who gives the various formulas Highmore (1651) says 
the “powder is a Zaphyrian salt calcined bj a celestial fire operating in Leo and Cancer into 
a Lunar complexion ” 
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having fiist given the leward agieed upon, at length he dig’d a new 
nose About thirteen moneths after his return to his own Countrey, 
on a sudden the ingiafted nose giew cold, putiified, and within few 
days diopt off To those of his fi lends that weie cuiious m the explo- 
ration of the cause of this unexpected misfoitune, it was discovered, 
that the Poiter expned, neer about the same punctilio of time, wherein 
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FIG 59 

Title-page of Digby’s Powder of Sympathy (1658) 
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the nose grew frigid and eadaveious There are at Bruxels yet sur- 
viving, some of good lepute, that weie ej’-e- witnesses of these occur- 
rences 



FIG 60 

Nicolaus Copernicus 


Equally in the history of science and of medicine, 1542 is a starred 
year, marked by a revolution in our knowledge alike of Macrocosm 
and Microcosm In Frauenburg, the town physician and a canon, now 

18 Charleton Of the Magnetic Cure of Wounds, London, 1650, p 13 
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neaimg the Psalmist limit and Ins end, had sent to the pi ess the studies 
of a lifetime — “De revolutiombus orbmm coeiestmm ” It was no new 
thought, no new demonstiation that Copernicus thus gave to his 
generation. Centuries hefoie, men of the keenest scientific minds 
fiom Pythagoias on had woiked out a heliocentiic theoiy, fully pro- 
mulgated by Aiistaichus, and veiy geneially accepted by the brilliant 
investigators of the Alexandiian school, but in the long interval, 
lapped m Oiiental lethaigy, man had been content to acknowledge 
that the heaiens declaie the gloij’ of God and that the fiimament 
sheweth his handiwoik Theie had been gieat astionomers befoie 
Copernicus, In the fifteenth centuiy Nicholas of Cusa and Regio- 
montanus had hinted at the heliocentiic theoi}^ hut 1542 maiks an 
epoch m the histoiy of science, since foi all time Copernicus put the 
piohlem m a way that compelled acquiescence 
Noi did Copei incus announce a tiuth peifect and complete, not 
to he modified, but theie were many contiadictions and lacunas which 
the woik of subsequent obseiveis had to reconcile and fill up For 
long yeais Copei nicus had biooded ovei the gieat thoughts which his 
caieful obseivation had compelled We can imagine the touching 
scene in the little town when his fiiend Osiandei bi ought the first 
copy of the piecious volume hot fiom the piess, a well enough punted 
book Ahead}’- on his deathbed, stiicken with a long illness, the old 
man must have had doubts how his woik would be received, though 
yeais befoie Pope Clement VII had sent him encouraging woids 
Fortunately death saved him fiom the “lending” which is the poition 
of so many innovators and discoveiers His gieat contemporaiy 
lefoimei, Luther, expiessed the view of the day when he said the 
fool will turn topsy-tuiv}’ the whole ait of astionomy, but the Bible 
says that Joshua commanded the Sun to stand still, not the Eaitli The 
scholarly ISIelanchthon, himself an astronomer, thought the book so 
godless that he recommended its suppiession {Dannemann, Grund- 
riss) . The church was too much involved m the Ptolemaic system to 
accept any change and it was not until 1822 that the woiks of Coper- 
nicus weie lemoved from the Index 
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VESALIUS 

The same yeai, 1542, saw a very diffeient picture in the fai-famed 
city of Padua, “nurseiy of the arts ” The central figure Avas a man 
not 5 ^et in the piime of life, and justly full of its pride, as you may see 
from his portiait (Fig 61 ) Like Aiistotle and Hippocrates 
ciadled and nurtuied in an iEsculapian famil}’-, Vesahus Avas from his 
childhood a student of natuie, and Avas noAV a AA-^andering scholar, far 
fiom his Belgian home But m Italy he had found AA^hat neither Lou- 
vain nor Pans could give, fieedom in his studies and golden oppoi turn- 
ties for reseaich m anatom}’’ What an impiession he must liaA'^e made 
on the student body at Padua ma}^ be judged from the fact that 
shortly aftei his graduation in Decembei, 1537, at the age of twenty- 
foui, he Avas elected to the chair of anatom}?^ and surgei}" Tavo tilings 
favored him — an insatiate desiie to see and handle for himself the 
paits of the human frame, and an opportunity, such as had neA’^er 
before been offeied to the teacher, to obtain mateiial for the study of 
human anatom}’- Learned Avith all the learning of the Giecians and 
of the Arabians, Vesahus giasped, as no modem before him had done, 
the caidmal fact that to knoAv the human machine and its Avoikmg, it 
IS necessary first to knoAv its parts — ^its fabiic 

To appieciate the Avork of this gieat man Ave must go back in a 
brief leview of the groAvth of the study of anatomy 

Among the Greeks only the Alexandiians Ioicav human anatomy 
What then knoAvledge Avas aa’c knoAV at second hand, but the CAudence 
IS plain that they knew a great deal Galen’s anatomy Avas fiist-class 
and was based on the Alexandrians and on his studies of the ape and 
the pig We have alieady noted hoAV much supeiioi Avas his osteology 
to that of IMundinus BetAA''een the Alexandrians and the early days 
of the School of Saleinum Ave have no recoid of systematic dissections 
of the human body It is even doubtful if these Avere permitted at 
Salernum Neuburger states that the instiuctions of Frederick II as 
to dissections Avere merely nominal 

How atrocious was the anatomy of the early Middle Ages may be 
gathered from the cuts m the Avorks of Henri de Mondeville In the 
Bodleian Library is a remarkable Latin anatomical treatise of the 




FIG 61 

Andieas Vesalius 

{Woodcut opposite p 1 qf the Fahrtca, ISJ^S ) 
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late thirteenth century, of English provenance, one illustiation from 
winch will suffice to show the ignoiance of the authoi (Fig 62 ) 
Mundinus of Bologna, one of the first men m the Middle Ages to 
study anatomy from the subject, was undei the stiong domination of 
the Arabians, from whom he appears to have leceived a veiy imperfect 
Galenic anatomy From this date we meet with occasional dissections 
at various schools, but we have seen that m the elaboiate cuiiiculum 
of the University of Padua m the middle of the fifteenth centuiy there 
was no pioAusion foi the study of the subject Even ivell into the six- 
teenth centuiy dissections were not common, and the old piactice ivas 
followed of holding a piofessoiial discouise, while the butchei, oi 
baiber suigeon, opened the cavities of the bodj’^ A member of a 
famous Basel family of physicians, Felix Platei, has left us in his 
autobiogi aphy” details of the dissections he witnessed at IMontpeUier 
between Novembei 14, 1552, and Januaij" 10, 1557, onty eleven in 
numbei How difficult it ivas at that time to get subjects is shown 
by the iisks they lan in “body-snatehing” expeditions, of which he 
recoids thiee 

And noAv came the leal makei of modem anatomy Andieas 
Vesalius had a good stait in life Of a family long associated AVith the 
profession, his father occupied the position of apothecaij’- to Chailes 
V, whom he accompanied on his jouinej'^s and campaigns Tiained at 
Louvain, he had, from his eaihest youth, an aident desiie to dissect, 
and cut up mice and rats, and even cats and dogs To Pans, the 
strong school of the peiiod, he Avent in 1533, and studied undei tAA^o 
men of great renown, Jacob SjdAUus and Guinterius Both Aveie 
strong Galenists and regarded the Mastei as an infallible authoi ity 
He had as a felloAv prosector, undei the lattei, the unfoitunate SeiA'^e- 
tus The stoiy of his troubles and tiials in getting bones and subjects 
you may lead in Roth’s “Life Manj'^ inteiesting biogiaphical 
details aie also to be found in his oAvn writings He returned foi a 

There is no v, ork from which we can get a better idea of the hfe of the sixteentli-century 
medical student and of the style of education and of the degree ceremonies, etc Cumston 
has given an exceUent summary of it (Johns Hopkins Hospital Bulletin, 1913, XXIII, lOS-113) 

20 M Roth Andreas Vesahus BruxeUensis, Berlin, 1893 An excellent account of Vesahus 
and his contemporaries is given by James Moores Ball in his superbly printed Andreas 
Vesahus, the Reformer of Anatomy, St Louis, 1910 
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FIG 62 


Mediieval anatomical diagiam (fourteenth centmy) 

(From Ashmolean Codex No 399,Jhlto 18 recto, Bodleian Library, Oxford ) 
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time to Louvain, and lieie he published his fiist book, a commentaiy 
on the “Almansoi” of Rhazes, in 1537 

Finding it difficult, either in Pans oi Louvain, to pursue his ana- 
tomical studies, he decided to go to Italy wheie, at Vemce and Padua, 
the oppoitumties weie gieatei At Venice, he attended the practice 
of a hospital (now a bai racks) which was in chaige of the Theatiner 
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FIG 63 

Hospital fiequented b} 1 esahus at Venice 


Oidei I show you a photogiaph of the building taken last j'^eai 
(Fig 63 ) And here a stiange destiny hi ought two men togethei 
In 1537, anothei pilgiim was working in Venice waiting to be joined 
by his SIX disciples Aftei long 5 '^eais of piobation, Ignatius Loyola 
was ready to stait on the conquest of a veiy diffeient Avorld Devoted 
to the sick and to the pooi, he attached himself to the Theatmei 
Older, and m the waids of the hospital and the quadi angle, the 
fiery, dark-eyed, little Basque must frequentlj’" have come into contact 
with the sturdy young Belgian, busj’’ with his clinical studies and Ins 
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anatomy Both aa eie to achieve phenomenal success — ^the one in a few 
yeais to revolutionize anatomy, the other within twenty yeais to he 
the contiollei of umveisities, the counselloi of kings, and the foundei 
of the most famous oidei m the Roman Catholic Church. It was in 
this hospital that Vesahus made obsei rations on the Chma-ioot, on 
which he pubhslied a monogiaph in 1546 The Paduan School was 
close to Venice and associated ivitli it, so that the young student had 
piobably man}'- oppoitumties of going to and fro On the sixth of 
Decembei, 1537, befoie he had leached his twenty-fouith yeai and 
shoitly aftei taking his degiee, he ivas elected to the chan of suigeiy 
and anatomy at Padua 

The task I^esahus set himself to accomplish was to give an accuiate 
desciiption of all the paits of the human body, ivith piopei illustra- 
tions He must have had abundant mateiial, moie, piobabty, than 
any teachei befoie him had evei had at his disposal We do not knoAv 
wheie he conducted his dissections, as the old amphitheatre has dis- 
appeared, but it must have been r’-eiy different fiom the tiny one put 
up by his successor, Fabiicius, in 1594 Possibly it Avas only a tem- 
poiaiy building, foi he says in the second edition of the “Fabiica’’ 
that he had a splendid lecture theatie aa'IucIi accommodated moie than 
fiA’-e bundled spectatois (p 681) 

With Vesahus disappeaied the old didactic method of teaching anat- 
omy He did his OAvn dissections, made his OAvn piepaiations, and, 
when human subjects Aveie scaice, employed dogs, pigs or cats, and 
occasionally a monkey For fiA'-e years he taught and AA’-oiked at 
Padua He is knoAvn to have given public demonstrations in Bologna 
and elseAvheie In the “Chma-ioot” he lemarks that he once taught 
in three uniA'-ersities in one yeai The first fruit of his Avork is of great 
importance in connection Avitli the evolution of his knoAAdedge In 
1538, he published six anatomical tables issued apparently in single 
leaves Of the famous “Tabul® Anatomicse” only tAA'o copies are 
known, one in the San Maico Libiaiy, Venice, and the other m the 
possession of Sii John Stirlmg-MaxAvell, Aidiose fathei had it repio- 
duced in facsimile (thirty copies only) in 1874 Some of the figures 
were drawn by Vesahus himself, and some are fiom the pencil of his 
friend and countryman, Stephan van Calcai Those plates Avere 
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extensively pirated About this time he also edited for the Giunti 
some of the anatomical works of Galen 

We know veiy little of his private life at Padua His most impor- 
tant colleague m the faculty was the famous Montanus, piofessor of 
medicine Among his students and associates was the Englishman 
Cams, who lived in the same house with him When the output is 
considered, he cannot have had much spaie time at Padua 

He did not cieate human anatom}^ — that had been done bj’- the 
Alexandiians — but he studied it in so oideily and tlioiough a manner 
that foi the first time in histoi}’^ it could he piesented in a iva}’^ that 
explained the entiie stiuctme of the human body Eailj'^ m 1542 the 
MS was read}'’, the diawings had been made with infinite care, the 
blocks for the figuies had been cut, and in Septembei, he wiote to 
Opormus uigmg that the gieatest pains should be taken with the 
book, that the papei should be stiong and of equal thickness, the work- 
men chosen foi their skill, and that eveij’’ detail of the pictuies must 
be distmctl}’- visible He wiites with the confidence of a man who 
leahzed the significance of the woik he had done It is difficult to 
speak m teims of modeiation of the “Fabiica ” To appieciate its 
relative value one must compare it with the othei anatomical woiks of 
the peiiod, and foi this puipose I put before you (Fig 64) two figures 
fiom a text-book on the subject that was available foi students during 
the first half of the sixteenth centuiy In the figui es and text of the 
“Fabiica” we have anatomy as we know it, and let us be honest and 
say, too, largely as Galen loiew it Time will not allow me to go into 
the question of the lelations of these two gieat anatomists, but we must 
remember that at this period Galen ruled supieme, and was legaided 
in the schools as infallible And now, aftei five yeais of incessant 
labor, Vesahus was piepaied to leave liis much loved Padua and liis 
devoted students He had accomplished an extiaoidmary ivork He 
knew, I feel sure, what he had done He knew that the MSS con- 
tained something that the world had not seen since the gieat Perga- 
menian sent the rolls of his “Manual of Anatomy” among his friends 
Too precious to entrust to any printer but the best — and the best in 
the middle of the sixteenth centry was Transalpine — ^lie was preparing 

21 De anatomicis administrationibus, De venarum artenarumque dissectione, included in the 
various Juntine editions of Galen 





an immediate piedecessoi of VesaJms 
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to go north with the precious burden We can pictuie the youthful 
teachei — ^he was but twenty-eight — among students in a umversity 
which they themselves controlled — some of them perhaps the very men 
who five years befoie had elected him — at the last meeting with his 
class, pel haps giving a final demonstration of the woodcuts, Avhich 
were of an accuracy and beauty nevei seen befoie by students’ e 5 '^es, 
and leading his intioduction Theie would be sad hearts at the pait- 
mg, foi never had anyone taught anatomy as he had taught it — ^no one 
had ever known anatomj'^ as he knew it But the sti ong, confident look 
was on his face and with the couiage of 5 muth and suie of the futuie, 
he would picture a happy letuin to attack new and untiied pioblems 
Little did he dieam that his happy daj'^s as student and teacher weie 
finished, that his woik as an anatomist was ovei, that the most bril- 
liant and epoch-making pait of his caieer as a professoi Avas a thing 
of the past A j^-ear or moie Avas spent at Basel Avith his fiiend Opoii- 
nus supervising the printing of the gieat Avork, aaIucIi appealed in 1543 
Avith the title “De Humani Coipoiis Fabiica ” The AA^orth of a book, 
as of a man, must he judged bj'- lesults, and, so judged, the “Fabiica” 
IS one of the gieat books of the AAmrld, and Avould come m any century 
of volumes which emhiaced the i idlest harvest of the human mmd In 
medicine, it lepresents the full floAA'^ei of the Renaissance As a book 
it IS a sumptuous tome — a Avoitlty setting of his jcAvel — ^paper, type 
and illustiation to match, as you maj'^ see foi 5 ’'ourselves in this folio — 
the chef d’oeicoie of any medical libraiy 

In every section, Vesahus enlarged and collected the AA^oik of 
Galen Into the details Ave need not enter they are all given in Roth’s 
monograph, and it is a chaptei of ancient histoiy not specially illu- 
minating Never did a great piece of liteiaiy Avoik have a better 
setting Vesahus must haA'^e had a keen appreciation of the aitistic 
side of the art of printing, and he must also have leahzed the fact that 
the masters of the art had by this time moA'-ed noith of the Alps 

While superintending the printing of the precious aa’^oiIc m the 
AA^nter of 1542-1543 in Basel, Vesahus prepared foi the medical school 
a skeleton from the body of an executed man, Avhich is piobably the 
earliest pieparation of the kind in Europe How little anatomy had 
been studied at the period may be judged from that fact that there had 
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been no dissection at Basel since 1531 ■" The specimen is now in the 
Vesalianiim, Basel, of which I show you a pictuie taken by Dr Harvey 
Cushing (Fig 65 ) Fiom the t 5 '^pogiaphical standpoint no more 
supeib volume on anatom}’^ has been issued from anj'- pi ess, except 



riG 65 

Skeleton piepued bj ^ esalius at Basel in 154-2-1543 
(Couifc?!/ qf D> Hartiei/ Cuihiug ) 


indeed the second edition, issued m 1555 The papei is, as Vesahus 
directed, stiong and good, but it is not, as he asked, always of equal 
thickness, as a lule it is thick and heavj’-, but theie aie copies on a 
good papei of a much lighter qualitj’- The illustiations diawn bj’^ 
his fiiend and fellow countiyman, van Calcai, aie very much in ad- 
vance of anj'-thing pieviousl}'- seen, except those of Leonaido The 
title-page (Fig 66), one of the most celebiated pictuies m the histoi}^ 
of medicine, shows Vesahus in a laige amphitheatie (an imaginaiy one 
of the artist, I am afiaid) dissecting a female subject He is demon- 
strating the abdomen to a gioup of students about the table, but 
standing in the auditoiium aie elderly citizens and even women One 
student is reading fiom an open book There is a monkey on one side 
of the pictuie and a dog on the othei Above the pictuie on a shield 

22 The next, in 1559, is recorded by Plater in his autobiography, ivho gave a public dissection 
during three days in the Church of St Elizabeth 
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are the thiee weasels, the aims of Vesal The lepioduction which I 
show you heie (Fig 66) is fiom the “Epitome” — a smaller work 
issued before [^] the “Fabiica,” with lather laiger plates, two of 
which lepiesent nude human bodies and aie not lepioduced m the 
great work The fieshest and most beautiful copy is the one on vellum 
which foimeily belonged to Di IMead, now in the Biitish Museum, 
and fiom it this pictuie was taken One of the most interesting fea- 
tuies of the book aie the full-page iliustiations of the anatomy of the 
aiteiies, veins and neives They had not in those days the ait of 
making coiiosion piepaiations, but thej'^ could in some way dissect to 
then finest lamifications the aiteiies, veins and neives, which weie then 
spiead on boaids and diied Seveial such piepaiations aie now at the 
College of Physicians in London, biought fiom Padua by Haivey 
The plates of tlie muscles aie lemaikablj’- good, moie coiiect, though 
not bettei peihaps, on the whole, than some of Leonaido’s 

Vesahiis had no idea of a geneial ciiculation Though he had 
escaped fiom tlie domination of the gieat Peigamenian m anatomy, he 
was still his follovei in physiology’’ The two figuies annexed (Figs 
67 and 68), taken fiom one of the two existing copies of the “Tabulse 
Anatomical,” aie unique in anatomical illustiation, and aie of special 
value as ilhistiating the notion of the vasculai system that pievailed 
until Haivey’s daj’ I have alieady called ymui attention to Galen’s 
view of the two sepaiate systems, one containing the coaise, venous 
blood for the geneial nutiition of the body, the othei the aiteiial, full 
of a thmnei, waimei blood with which weie distiibuted the vital spiiits 
and the vital heat The veins had their oiigin in the livei , the supenoi 
vena cava communicated with the light heait, and, as Galen taught, 
some blood was distiibuted to the lungs, but the two systems were 
closed, though Galen believed theie was a communication at the 
peripheiy between the aiteiies and veins Vesalius accepted Galen’s 
view that there is some communication between the venous and aiterial 
sj’^stems thiough poies in the septum of the ventiicles, though he had 
his doubts, and in the second edition of his book (1555) says that in 
spite of the authoiity of the Piinee of Physicians he cannot see how the 
smallest quantity of blood could be transmitted through so dense a 
muscular septum Two yeais befoie this (1553),* his old fellow stu- 
dent, ]Michael Servetus, had m Ins “Christiamsmi Restitutio” an- 

*See the Servetus Notes in the Osier Anniversary Volumes, New York, 1919, Vol II — Ed 




A FIGS 67 AND 68 B 

From Vesalius’ Tabulae Anatomicae (1538), exhibiting the Galenic views of the vasculai sj^stem (venous A aibeiial B) 
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FIG bd 

Page from Vesalius Ejiistle on 
Cliin i-ioot (lofC) 


nounced the lesser circulation. Evi- 
dently they had not kept in anatomi- 
cal touch with one another 1 
The publication of the “Fabnca” 
shook the medical woild to its foun- 
dations Galen luled supieme in the 
schools' to doubt Inm m the least 
paiticnlai lOused the same kind of 
feeling as did doubts on the verbal 
mspnation of the Scriptures fifty 
veais ago! His old teacheis m Pans 
weie up in aims Sjdvms, nostice 
(ctatis mcdicoium deciis, as Vesalius 
calls him, wiote fuiious letteis, and 
latei spoke of him as a madman 
{'va.samis) Tlie youngei men were 
AMth him and he had many fiiends, 
but he had aioused a loaimg tide of 
deti action against Avhich he piotested 
a few 3 ’^eais latei in his Avork on the 
“Chma-ioot,” aa'IiicIi is full of details 
about the “Fabnca ” In a fit of 
tempei he thieAV his notes on Galen 
and other MSS in the fire No 


saddei page exists in medical Avrit- 
mgs than the one in Avhicli Vesalius tells of the burning of his books 
and MSS It is heie lepioduced and tianslated'® His life for a 
couple of yeais is not easy to foiloA\% but we knoAV that in 1546 he 
took seiAuce Avith Chailes V as his body ph 3 rsician, and the gieatest 


anatomist of his age Avas lost in the Avandeiings of court and cam- 


=3 Epistle on Clnna-root, 154G, p 19C Vcsnlius may be quoted in explanation— m palliation 
“All these impediments I made light of, for I was too young to seek gam bj my art, and I 
uas sustained by my eager desire to learn and to promote the studies in which I shared I 
say nothing of my diligence in anatomizing — ^those who attended my lectures in Italy know 
how I spent three whole weeks o\er a single public dissection But consider that in one year I 
once taught in three different unnersities If I had put off the task of writing till this time, 
if I were now just beginning to digest my materials, students would not base had the use of 
my anatomical labours, which posterity may or may not judge superior to the ricfiauffis 
formerly in use, whether of Mesua, of Gatinaria, of some Stephanas or other on the differences, 
causes and symptoms of diseases, or, lastly, of a part of Servitor’s pharmacopoeia As to my 
notes, which had grown into a huge volume, they were all destroyed by me, and on the same 
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paigns He became an active practitioner, a distinguished surgeon, 
much consulted by his colleagues, and there are references to many of 
his cases, the most important of which are to inteinal aneurysms, 
which he was one of the first to recogmze In 1555 he brought out the 
second edition of the “Fabnca,” an even more sumptuous volume than 
the first 

There is no such pathetic tragedy in the histoiy of oui profession 
Before the age of thirty Vesalius had effected a revolution in anatomy, 
he became the valued physician of the greatest couit of Em ope, but 
call no man happy till he is dead’ A mystery suriounds his last days 
The story is that he had obtained permission to peiform a post-moitem 
examination on the body of a young Spanish nobleman, whom he had 
attended When the body was opened, the spectators to then horror 
saw the heart beating, and there were signs of life ’ Accused, so it is 
said, by the Inquisition of murder and also of general impiet}'^ he only 
escaped through the inteivention of the King, with the condition that 
he make a pilgi image to the Holy Land In cariymg this out in 1564 
he was wrecked on the island of Zante, wheie he died of a fevei or of 
exhaustion, in the fiftieth year of his age 

To the Noith Amencan Review, Novembei, 1902, Edith Whaiton 
contributed a poem on “Vesalius in Zante,” in Avhich she pictuies his 
life, so full of accomplishment, so full of regrets — legiets accentuated 
by the leceipt of an anatomical tieatise by Fallopius, the successor to 
the chair in Padua’ She makes him say 

There are two ways of spreading light, to be 
The candle or the mirror that reflects it 
I let my ii ick bum out — there yet remains 
To spread an answering surface to the flame 
That others kindle 

day there similarly perished the whole of my paraphrase on the ten books of Rhazes to King 
Almansor, which had been composed by me with far more care than the one which is prefaced 
to the ninth book With these also went the books of some author or other on the formulae and 
preparation of medicines, to which I had added much matter of my own which I judged to be 
not without utility, and the same fate overtook all the books of Galen which I had used in 
learning anatomy, and which I had liberally disfigured in the usual fashion I was on the point 
of leaiing Italy and going to Court, those physicians jou know of had made to tlie Emperor 
and to the nobles a most unfavourable report of my books and of all that is published nowa- 
dajs for the promotion of study, I therefore burnt all these works that I have mentioned, 
thinking at the same time that it would be an easy matter to abstain from writing for the 
future I must show that I have since repented more than once of my impatience, and 
regretted that I did not take the advice of the friends who w ere then w ith me ” 




Vesalius Leonardo Vandyke Carter (I8S6) 

FIG 70 

Spinal column from Vesalms and Leonardo, with a modem drawing as a 
control (showing superiority of the Leonaidine delineation) 
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But between Mundinus and Vesalius, anatomy had been studied by 
a group of men to whom I must, m passing, pay a tribute The great 
artists Raphael, Michael Angelo and Albrecht Durer were keen stu- 
dents of the human foim There is an anatomical sketch by Michael 
Angelo in the Ashmolean Museum, Oxford, which I here reproduce * 
Durer’s famous work on “Human Piopoition,” published in 1528, 
contains excellent figures, hut no sketches of dissections But greater 
than any of these, and antedating them, is Leonardo da Vmci, the one 
univeisal genius in whom the new spiiit was incarnate — ^the Moses 
who alone among his contempoiaiies saw the piomised land How 
fai Leonardo was indebted to his friend and fellow student, della 
Toire, at Pavia we do not know, noi does it matter in face of the 
indubitable fact that in the many anatomical sketches from his hand 
we have the first accurate representation of the stiuctuie of the body 
Glance at the thiee figuies of the spine which I have had photographed 
side by side, one fiom Leonaido, one from Vesalius and the other from 

* This plate was lacking among the author’s illustrabons, but the Keeper of the Ashmolean 
Museum remembers his repeatedly showing special interest in the sketch reproduced in John 
Addington Symonds’s Life of Michelangelo, London, 1893, Vol I, p 44, and in Charles 
Singer’s Studies in the History and Method of Science, Oxford, 1917, Vol I, p 97, repre- 
senting Michael Angelo and a friend dissecting the body of a man, by the light of a candle 
fixed in the body itself — Ed 



Leonardo 



Vesalius 


FIG 71 

Figures of bones of the foot from 
Leonardo and Vesalius 
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Vandyke Caiter, who did the diawings in Gray’s “Anatomy” (1st 
ed., 1856). They aie all of the same type, scientific, anatomical 
diawings, and that of Leonaido was done lift}’- years before Vesalms' 
Compaie, too, this figiiie of the bones of the foot with a similai one 
fioni Vesalms (Fig Tl.) Insatiate m expeiiment, intellectually 
as gieedv as Aiistotle, paintei, poet, sculptoi, engineei, aichitect, 
mathematician, chemist, botanist, aeionaut, musician and withal a 
dieamei and mystic, full accomplishment m any one depaitment was 
not foi him' A passionate desiie for a masteiy of natuie’s seciets 
made him a fieice thing, leplete with too much lage' But foi us a 
lecoid lemains — Leonaido nas the fiist of modem anatomists, and 
fifty ^ eais latei, into the hi each he made, Vesalms enteied “ 

HARVEY 

Let us letuin to Padua about the yeai 1600 Vesalms, who made 
the school the most famous anatomical centie in Euiope, was suc- 
ceeded by Fallopius, one of the best-known names m anatomj^ at 
whose death an unsuccessful attempt was made to get Vesalms back 
He was succeeded m 1565 bj'- a lemaikable man, Fabiicms (who 
usually beais the added name of Aquapendente, fiom the town of his 
birth), a woitlu’- followei of Vesalms In 1594*, m the thirtieth year 
of his piofessoiiate, he built at his own expense a new anatomical 
amphitheatie, which still exists in the umveisit}’^ buildings It is a 
small, high-pitched loom with six standing-iows foi auditois rising 
abrupt^ one above the othei Tlie aiena is not much moie than large 
enough foi the dissecting table which, bj’^ a lift, could be bi ought up 
from a piepaiing loom below The study of anatomy at Padua must 
have declined since the days of Vesalms if this tiny amphitheatre held 
all its students, none the less, it is piobabty the oldest existing ana- 
tomical lectuie loom, and foi us it has a veiy special sigmficance 
Eaity in his anatomical studies Fabiicms had demonstrated the 
valves in the veins I show you heie two figuies (Figs 72 and 73), 
the first, as fai as I know, in which these stiuctures are depicted. It 

He was the first to make and represent anatomical cross sections See Leonardo 
Quaderm d’Anatomia, Jacob Djbwad, Kristiania, 1911-1916, Vol V 
25 See Knox Great Artists and Great Anatomists, London, 1852, and Mathias Duval in Les 
Manuscrits de Leonard de Vince De I’Anatomie, Feuillets A, Edouard Rouveyre, Pans, 1898 
For a good account of Leonardo da Vinci see Merejkovsky’s novel, The Forerunner, London, 
1902, also New York, Putnam 
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does not concern ns who fiist discovered them, they had doubtless been 
seen befoie, but Fabricius fiist lecognized them as geneial stiuctures 
m the venous system, and he called them little doois — "osUola 

The quadi angle of the umveisity building at Padua is suiiounded 
bj'^ beautiful ai cades, the walls and ceilings of which aie everywheie 
coveied with the stemniata, oi shields, of foimer students, many of 
them biilhantly painted. Standing in the aicade on the side of the 
“quad” opposite the entiance, if one looks on the ceiling immediately 
above the capital of the second column to the left theie is seen the 
stemma vhicli apjieais as tailpiece to this cliaptei, put up by a young 
Englishman, William Hai vey, v ho had been a student at Padua for 
foul veais He belonged to the “Natio Anghca,” of which he was 
Concihaiius, and took his degiee in 1602 Doubtless he had lepeatedly 
seen Fabiicius demonstiate the lalves of the veins, and he may indeed, 
as a senioi student, lla^e helped in making tlie veiy dissections fiom 
vhich the diawings veie taken foi Fabiicius’ woik, “De Venaium 
Osteohs,” 1603 If one may judge fiom the chaiactei of the teachei’s 
voik the soit of instiuction the student leceives, Haive}^ must have 
had splendid tiaining in anatomy While he vas at Padua, the gieat 
woik of Fabiicius, “De Visione, Voce et Auditu” (1600) was pub- 
lished, then the “Tiactatus de Oculo Visusque Oigano” (1601), and 
in the last yeai of his lesidence Fabiicius must have been bus}!^ with his 
studies on the valves of the veins and with his embi 3 mlog 5 % which ap- 
pealed in 1604 Late m life, Haivey told Bojde that it was the 
position of the ^alves of the veins that induced him to think of a 
cii dilation 

Haivej’’ letuined to England tiained b)’- the best anatomist of his 
daj’’ In London, he became attached to the College of Pltysicans, and 
taking his degiee at Cambiidge, he began the piactice of medicine 
He was elected a fellow of the college in 1607 and phj’-sician to St 
Bartholomew’s Hospital in 1609 In 1615 he was appointed Lum- 
leian lectuier to the College of Ph 5 ’^sicians, and his duties were to hold 
certain “public anatomies,” as thej;^ weie called, or lectuies We know 
little or nothing of what Hai vej’^ had been doing other than his routine 
woik m the care of the patients at St Baitholomew’s It was not 
until April, 1616, that his lectures began Chance has preseived to 
us the notes of this fiist course, the MS is now m the Biitish Museum 
and was published in facsimile by the college m 1886 

William Harvey Preleetiones Anatomiie Universalis, London, J & A Churchill, 1886 
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The second day lecture, Apiil 17, was concerned with a description 
of the organs of the thorax, and after a discussion on the structure and 
action of the heart come the lines 

W H constat per fabncam cordis sanguinem 
per pulmones in Aortam perpetuo 
transfeiri, as by two clacks of a 
water bellows to rayse water 
constat per ligaturam transitum sanguinis 
ab artems ad venas 
unde perpetuum sanguinis motum 
in circulo fieri pulsu cordis 

The illustiation (Fig 74) ^vlll give one an idea of the extiaoi- 
dinaiily ciabbed hand in which the notes aie Aviitten, but it is worth 
while to see the oiiginal, foi liere is the fiist occasion upon which is 
laid down in clear and unequivocal words that the blood ciiculates 
The lectuie gave evidence of a slalled anatomist, well versed in the 
literature from Aiistotle to Fabiicius In the ]\IS of the thorax, oi, 
as he calls it, the “pailoui” lectuie, theie aie about a bundled refei- 
ences to some twenty authois The remaikable tlung is that although 
those lectures were repeated yeai by 3 !^eai, we have no evidence that 
they made any impiession upon Haivej’-’s contemporaiies, so far, at 
least, as to excite discussions that led to publication It was not until 
twelve yeais later, 1628, that Harvey published in Fiankfuit a small 
quarto volume of seventy-four pages,"’^ “De Motu Coidis ” In com- 
paiison with the sumptuous “Fabiica” of Vesahus this is a trifling 
booklet, but if not its equal m bulk oi typogiaphical beauty (it is m 
fact very poorly printed), it is its counteipait in physiologj'-, and did 
foi that science what Vesahus had done foi anatom}’-, though not in 
the same way The experimental spirit was abioad m the land, and as 
a student at Padua, Harvey must haA’^e had many oppoitunities of 
learning the techmque of vivisection, but no one before his day had 
attempted an elaborate piece of experimental work deliberately 
planned to solve a problem relating to the most important single 
function of the body Herein lies the special merit of his work, from 
every page of which there bieathes the modern spiiit To him, as to 
Vesahus before him, the cuirent vicavs of the movements of the blood 

27 Harvey Exercitaho Anatomica de Motu Cordis et Sanguinis in Animalibus, Francofurti, 
1628 



\AH conftat per fabncam cordis fangumcm 
per pulmones in Aortam perpctuo 
tranffern, as by two clacks of a 
water bellows to rayfe water 
conftat per ligaturam tranfttiim fanguinis 
ab artenjs ad venas 
vnde A perpetuum fanguinis motum 
in circulo fieri pulfti cordis 
An ^ hoc gratia Nutntionis 
an magis Confervationis fanguinis 
ct Membrorum per rnfufionem calidam 
MCjftimque fanguis Calefacicns 
membra fngifadum a Cordc 
Caiefit 



FIG 74 

Page from Hai vey’s lecture of April 17, 1616 
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Title-page of Harvej ’s Treatise on Circulation of the Blood (1628) 
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weie unsatjsfactoiy, moie paiticulailj’’ the movements of the heart 
and aiteiies, which weie legaided as an active expansion hy which 
they weie filled with blood, like bellows with an The question of the 
tiansmission of blood thioiigh the thick septum and the tiansfeience 
of an and blood fiom the lungs to the lieait weie seciets which he was 
desiious of seal clung out b}*- means of expeiiment 
One 01 tvo special points m the woik may be lefeiied to as illus- 
tiating his method He undeitook fiist the movements of the heart, 
a task so tiuly aiduous and so full of difficulties that he was almost 
tempted to think with Fiacastoiius that “the movement of the heait 
was onty to be compiehended by God ” But aftei many difficulties he 
made the following statements fiist, that the heait is elected and 
laises itself up into an apex, and at this time stiikes against the bieast 
and the pulse is felt externally, secondly, that it is conti acted eveiy- 
way, but moie so at the sides, and thiidly, that giasped m the hand it 
was felt to become haidei at the time of its motion, fiom all of Avhich 
actions Halve}’’ diew the veiy natuial conclusion that the activity of 
the heait consisted in a conti action of its fibies by which it expelled the 
blood fiom the ventiicles These weie the fiist foui fundamental facts 
which leally opened the way foi the discoveiy of the cnculation, as it 
did away with the belief that the heait in its motion attiacts blood into 
the ventiicles, stating on the conti aiy that by its conti action it 
expelled the blood and only leceived it duiing its peiiod of lepose oi 
lelaxation Then he pioceeded to study tlie action of the aiteiies and 
showed that then peiiod of diastole, oi expansion, coiiesponded with 
the systole, oi conti action, of the heait, and that the aiteiial pulse 
follows the foice, fiequency and ihythm of the ventiicle and is, in fact, 
dependent upon it Hei e was anothei new fact that the pulsation in 
the aiteiies was nothing else than the impulse of the blood within them 
Chaptei IV, m which he desciibes the movements of the auiicles and 
ventiicles, is a model of accuiate desciiption, to which little has since 
been added It is inteiesting to note that he mentions what is piob- 
ably amiculai fibi illation He says “Aftei the heait had ceased pul- 
sating an undulation oi palpitation lemained in the blood itself which 
was contained in the light auiicle, this being obseived so long as it was 
imbued with heat and spiiit ” He lecognized too the impoitance of the 
auricles as the fiist to move and the last to die The accuracy and 
vividness of Harvey’s description of the motion of the heait have been 
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appreciated generations of physiologists Having grasped this 
first essential fact, that the heart was an organ for the propulsion of 
blood, he takes up in Chapters VI and VII the question of the con- 
veyance of the blood from the right side of the heart to the left Galen 
had already insisted that some blood passed fiom the right ventricle to 
the lungs — enough for their nutrition, but Harvey points out, with 
Colombo, that from the arrangement of the valves there could be no 
other view than that with each impulse of the heart blood passes from 
the right ventricle to the lungs and so to the left side of the heart 
How it passed through the lungs was a problem probably by a con- 
tinuous transudation In Chapters VIII and IX he deals with the 
amount of blood passing through the heart fiom the veins to the 
arteiies Let me quote here what he says, as it is of cardinal import 
“But what remains to be said upon the quantit}’- and source of the 
blood Avhich thus passes, is of a character so novel and unlieard of that 
I not only fear injury to myself from the env}’- of a few, but I tremble 
lest I have mankind at laige foi my enemies, so much doth wont and 
custom become a second natuie Doctrine once sown strikes deeply 
its root, and lespect for antiquity influences all men Still the die is 
cast, and my trust is in mj’' love of truth, and the candour of cultivated 
minds Then he goes on to say 

“I began to think whether theie might not be a mo^^ement, as it 
vrEEE, IN A ciKCLE Now tliis I aftei Wards found to be tiue, and I 
finally saw that the blood, forced by the action of the left ventricle 
into the arteries, was distributed to the body at large, and its several 
parts, m the same manner as it is sent through the lungs, impelled by 
the right ventiicle into the pulmonary artery, and that it then passed 
tlirough the veins and along the vena cava, and so round to the left 
ventricle in the manner already indicated 

The experiments dealing with the transmission of blood in the veins 
are very accurate, and he uses the old expeiiment that Fabricius had 
employed to show the valves, to demonstrate that the blood m the 
veins flows towards the heart For the fiist time a proper explanation 
of the action of the valves is given Harvey had no appreciation of 
how the arteries and veins communicated with each other Galen, you 

SB Wilbatn Harvey Exercitatio Anatomica de Motu Cordis et Sanguinis in Animalibus, 
Francofiuti, 1628, G Moreton’s facsimile reprint and translation, Canterbury, 1894', p 48 

=0 Ibtd, p 49 
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may remember, lecognized that theie were anastomoses, but Harvey 
prefeired the idea of filtiation 

The “De Motu Coidis” constitutes a unique piece of work in the 
histor}!^ of medicine Nothing of the same type had appeared before 
It IS a thoiougldy sensible, scientific study of a definite problem, the 
solution of which was arrived at through the combination of accurate 
obseivation and ingenious expeiiment IMuch misunderstanding has 



Plate fioni Haive}% lepeating the experiment of Fabncius 


aiisen in connection with Haivey’s discoveiy of the ciiculation of the 
blood He did not discovei that the blood moved, — that was known to 
Aristotle and to Galen, fiom both of whom I have given quotations 
which indicate cleaily that they knew of its movement, — ^but at the 
time of Harvey not a single anatomist had escaped from the domina- 
tion of Galen’s views Both Servetus and Colombo knew of the pul- 
monary circulation, which was desciibed by the foimer in very accuiate 
terms Cesalpinus, a gieat name m anatomy and botany, foi whom is 
claimed the discovery of the circulation, only expressed the accepted 
doctrines in the following oft-quoted phrase 

“We will now consider how the attraction of aliment and the process 
of nutrition takes place m plants, for in ammals we see the aliment 
brought through the veins to the heart, as to a laboratory of innate 
heat, and, after receiving there its final perfection, distributed through 
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the aiteries to the body at laige, by the agenc}^ of the spirits produeed 
from this same aliment in the heart Theie is nothing m this but 
Galen’s view, and Cesalpinus believed, as did all his contemporaiies, 
that the blood was distiibuted through the body by the vena cava and 
its branches foi the nourishment of all its parts To those who have 
any doubts as to Haivey’s position m this mattei I would recommend 
the reading of the “De Motu Coidis” itself, then the vaiious passages 
1 elating to the cnculation fiom Aiistotle to Vesahus Man}^ of these 
can be found in the admiiable works of Dalton, Flouiens, Richet and 
Cuitis In my Haiveian Oiation foi 1906^" I have dealt specially 
with the leception of the ncAV vicavs, and have shown hoAV long it Avas 
before the leA’-eience foi Galen alloAA^ed of then acceptance The Uni- 
veisity of Pans opposed the cnculation of the blood foi moie than 
half a centuiy aftei the appearance of the “De Motu Coidis ” 

To summarize — until the seventeenth centur}’^ theie Aveie belicA'^ed 
to he two closed systems m the cnculation, ( 1 ) the natuial, containing 
venous blood, had its origin m the liA'^ei fiom AAdiich, as fiom a fountain, 
the blood continuall}’- ebbed and floAA^ed for the nouiishment of the 
body, (2) the vital, containing anothei blood and the spiiits, ebbed 
and floAA’-ed fiom the heait, distiibutmg heat and life to aU paits Like 
a belloAvs the lungs fanned and cooled this vital blood Heie and theie 
we find ghmmeiing conceptions of a communication hetAveen these 
S 5 ''stems, but pi acticallj'^ all teacheis behcA'^ed that the only one of im- 
poitance Avas through small poies m the Avail sepaiatmg the tAA’^o sides 
of the heait Obseivation — meiety looking at and thinking about 
things — had done all that Avas possible, and fuither progress had to 
aAvait the mtioduction of a ncAV method, viz , expeiiment Galen, it is 
tiue, had used this means to shoAv that the aiteiies of the bodj?^ con- 
tained blood and not an The day had come Avhen men Aveie no longer 
content AAuth accurate description and AAuth finely spun theoiies and 
dreams It Avas leseiA^ed for the immoital Haivey to put into piactice 
the expel imental method bj’^ AAdiich he demonstiated conclusiA’^ely that 

30 De Plantis, Lib I, Cap 3 

* Cesalpinus has also a definite statement of the circlewise process — Ed 

31 J C Dalton Doctrines of the Circulation, Philadelphia, 1884, Flourens Histoire de la 
d^comerte de la circulation du sang, 3d ed , Pans, 1857, Charles Ricliet Harvey, la circulation 
du sang. Pans, 1879, John G Curtis Harvey’s Vieus on the Use of Circulation, etc, New 
York, 1915 

33 Osier An Alabama Student and Other Biographical Essays, O-cford, 1908, p 395 
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the blood moved in a ciicle The “De Motu Cordis” marks the final 
break of the modem spiiit with the old traditions It took long for 
men to lealize the value of this "inventiim miiahile" used so effectively 
by the Alexandiians — by Galen — ^indeed, its full value has only been 
appieciated within the past centuiy Let me quote a paragiaph fiom 
my Haiveian Oiation “To the age of the heaiei, in which men had 
heard and heaid only, had succeeded the age of the eye m which men 
had seen and bad been content only to see But at last came the age 
of the hand — the thinking, devising, planning hand, the hand as an 
mstiument of the mind, now le-intioduced into the woild in a modest 
little monogiaph fiom which we maj^ date the beginning of experi- 
mental medicine ” 

Haivey caught the exjieiimental spiiit m Italy, with hi am, eye and 
hand as his only aids, but now an eia opened in which medicine was 
to deiive an enoimous impetus fiom the discovei}^ of instiuments of 
piecision “The new peiiod m the development of the natmal 
sciences, which i cached its height m the woik of such men as Galileo, 
Gilbeit and Keplei, is chiefly chaiacteiized b}'- the invention of veiy 
impoitant instiuments foi aiding and intensifying the perceptions of 
the senses, by means of which was gamed a much deeper insight into 
the phenomena than had hitheito been possible Such instiuments as 
the earliei ages possessed weie little moie than piimitive hand-made 
tools Now we find a consideiable number of scientifica% made 
instruments delibeiately planned foi pui poses of special leseaich, and 
as it weie, on the thieshold of the peiiod stand two of the most 
impoitant, the compound micioscope and the telescope The foimer 
was invented about 1590 and the lattei about 1608 It was a fellow 
professoi of the great genius Galileo who attempted to put into piac- 
tice the expeiimental science of his friend With Sanctoiius began the 
studies of tempeiatuie, lespiiation and the physics of the ciiculation 
The memory of this gieat investigatoi has not been helped by the 
English edition of his “De Statica Medicina,” not his best work, with a 
frontispiece showing the author in his dietetic balance (Fig 77 ) 
Full justice has been done to him by Dr Weir Mitchell m an address 
as president of the Congiess of Physicians and Surgeons, 1891 

33 Osier An Alabama Student, etc , pp 329-330 

3*Dannemann Die Naturwissenschaften m ihrer Entwickelung , Vol II, p 7, Leipzig, 
1911 

36 See Transactions Congress Physicians and Surgeons, 1891, New Haven, 1892, II, 159-181 
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Sanctoiius woiked with a pulsilogue devised foi him by Galileo, with 
which he made obseivations on the pulse He is said to have been the 
first to put m use the clinical thermometei His expeiiments on insen- 
sible perspiration maik him as one of the fiist modem physiologists 

But neithei Sanctoiius nor Harvey had 
the immediate infiuence upon then con- 
tempoiaiies which the novel and stimulat- 
ing chaiactei of then Avoik justified 
Haivey’s gieat contempoiaij^ Bacon, al- 
though he lost his life in making a cold 
stoiage expel iment, did not leally appie- 
ciate the enoimous impoitance of expeii- 
mental science He looked veiy coldly 
upon Haive5’^’s Avoik It was a philoso- 
phei of anothei kidne}’-, Rene Descaites, 
who did moie than anyone else to help 
men to lealize the value of the better Avay 
AA'liich Haivey had pointed out That 
the beginning of AAusdom Avas in doubt, 
not in authoiity, Avas a novel doctrine m 
the Avoild, but Descaites AA^as no aimchan 
philosophei, and his stiong advocacj’- and 
piactice of expel imentation had a pio- 
found influence in diiectmg men to "la 
noavelle inetlwde" He hi ought the hu- 
man body, the eaithly machine, as he calls it, into the spheie of me- 
chanics and physics, and he Aviote the fiist text-book of physiologj^ 
“De THomme ” Locke, too, became the spokesman of the ncAV ques- 
tioning spiiit, and befoie the close of the seventeenth centuiy, expeii- 
mental leseaich became all the mode Richard LoAver, Hooke and 
Hales AA'^ere probably moie influenced by Descartes than by Haivej'^, 
and the}’^ made notable contributions to experimental physiology m 
England Borelh, author of the famous Avork on “The Motion of 
Animals” (Rome, 1680-1681), brought to the study of the action 
of muscles a profound knoAvledge of physics and mathematics and 
reaU}’^ founded the mechamcal, or latromechamcal school The htera- 
ture and the language of medicine became that of physics and me- 
chanics wheels and pulleys, wedges, levers, sciews, cords, canals, 



FIG TT 
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cisterns, sieves and strainers, with angles, cylinders, celerity, pereus- 
sion and resistance, were among the words that now came into use in 
medical hteiature Withington quotes a good example m a descrip- 
tion hy Pitcairne, the Scot who was professor of medicine at Leyden at 
the end of the seventeenth centuiy “Life is the circulation of the 
blood Health is its free and painless ciiculation Disease is an ab- 
normal motion of the blood, either general or local Like the English 
school generally, he is far more exclusively mechanical than are the 
Italians, and will hear nothing of ferments or acids, even in digestion 
This, he declares, is a purely mechanical process due to heat and pres- 
sure, the wonderful effects of which may be seen m Papin’s recently 
invented ‘digester ’ That the stomach is fullj’^ able to comminute the 
food may be proved by the following calculation Borelli estimates 
the power of the flexois of the thumb at 3720 pounds, their average 
weight being 122 grams Now, the average weight of the stomach is 
eight ounces, therefore it can develop a force of 117,088 pounds, and 
this may he further assisted by the diaphragm and abdominal muscles 
the power of which, estimated in the same way, equals 461,219 pounds’ 
Well maj’- Pitcairne add that this force is not inferior to that of any 
millstone Paracelsus gave an extraordinary stimulus to the study 
of chemistry and more than anyone else he put the old alchemy on 
modern lines I have already quoted his sane remark that rts chief 
service is in seelung remedies But there is another side to this ques- 
tion If, as seems fairty certain, the Basil Valentine whose writings 
were supposed to have inspired Paracelsus was a hoax and his works 
were made up in great part from the writings of Paracelsus, then to 
our medical Luther, and not to the mythical Benedictine monk, must 
be attributed a great revival in the search for the Philosopher ’s Stone, 
for the Elixir of Life, for a umversal medicine, for the perpetuum 
mobile and for an au? um potahile I reproduce, almost at random, a 
page from the fifth and last part of the last will and testament of Basil 
Valentine (London, 1657), from which you may judge the chemical 
spirit of the time (Fig 79 ) 

Out of the mystic doctrines of Paracelsus arose the famous 

36 Withington Medical History from the Earhest Times, London, 1894, Scientific Press, 
p 317 

3T See Professor Stillman on the Basil Valentine hoax. Popular Science Monthly, New 
York, 1912, LXXXI, 591-600 
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“Brothers of the Rosy Cross ” “The brotherhood was possessed of 
the deepest knowledge and science, the transmutation of metals, the 
peipetuum mobile and the universal medicine were among their 
secrets, they were free fiom sickness and suffering during their 
lifetime, though subject finally to death 

38 Ferguson Bibliotheca Chemica, Vol II, p 290 For an account of Fludd and the 
English Rosicrucians see Craven’s Life of Fludd, Kirkwall, 1902 
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FIG 79 

Page from the last testament of Basil Valentine (1657) 
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A school of a more rational kind followed directly upon the work of 
Paracelsus, in which the first man of any importance was Van Hel- 
mont The Paracelsian Archsus was the presiding spirit in living 
creatures, and worked through special local ferments, by which the 
functions of the organs are controlled Disease of any part lepresents 
a strike on the pait of the local Archeeus, who refuses to work 
Though full of fanciful ideas. Van Helmont had the experimental 
spirit and was the first chemist to discovei the diveisity of gases 
Like his teachei, he Avas m revolt against the faculty, and he has bitter 
things to say of physicians He got into trouble with the Church 
about the magnetic cuie of AA'ounds, as no fewei than twenty-seven 
propositions incompatible with the Catholic faith were found in his 
pamphlet (Feiguson) The Pliilosoplms pei ignetn, Topaicha in 
Meiode^ Royenhoi cli, as he is styled in certain of his wiitmgs, is not 
an easy man to tackle I shoiv (Fig 81) the title-page of the “Oitus 
Medicmee,” the collection of his woiks by his son As with the pages 
of Paracelsus, theie are many gems to be dug out The counterblast 
against bleeding was a useful piotest, and to deny in toto its utility in 
fevei required couiage — a quality nevei lacking in the Father of 
Modern Chemistrj'-, as he has been called 

A man of a I'^eiy different type, a learned academic, a professor of 
European renown, Avas Daniel Sennert of Wittenberg, the first to 

intioduce the S 5 ’^stematic teaclung of chemis- 
tiy into the cuiiiculum, and Avho tiied to 
harmonize the Galemsts and Paiacelsians 
Fianciscus Sylvius, a disciple of Van 
Helmont, established the first chemical 
laboratory in Europe at Leyden, and to 
him IS due the introduction of modern chni- 
cal teaching In 1664 he Avrites “I have led 
my pupils by the hand to medical practice, 
using a method unknoAvn at Leyden, or 
perhaps elsewhere, ^ e , taking them daily to 
visit the sick at the public hospital There 
I have put the symptoms of disease before 
their eyes , haA'^e let them hear the complaints 
of the patients, and have asked them their 
opimons as to the causes and rational tieat- 
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ment of each case, and the reasons for those opinions Then I have 
given my own judgment on every point Together with me they have 
seen the happy results of treatment when God has granted to our 
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FIG 81 

Title-page of Van Helmont’s Ortus Mediemse (IGiS) 


caies a lestoration of health, oi theji^ have assisted m examining the 
body when the patient has paid the inevitable tribute to death 

Glauber, Wilhs, Mayow, Lemery, Agricola and Staid led up to 
Robert Boyle, with whom modern chemistry ma}’- be said to begin 

39 Withmgton Medical History from the Earliest Times, London, 1894, pp 312-313 
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Even as late as 1716 , Lady Mary Wortley Montagu in Vienna found 
that all had transferred their supeistitions from religion to chemistry; 
“scarcely a man of opulence or fashion that has not an alchemist m his 
service ” To one scientific man of the period I must refer as the 
author of the first scientific book published in England Dryden 
sings 

Gilbert shall bve till load-stones cease to draw 
Or British fleets the boundless ocean awe 



FIG 82 
Robert Boyle 
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And the verse is true, foi by the publication in 1600 of the “De 
Magnete” the science of electiicity was founded WiUiam Gilbert 
was a fine type of the sixteenth-centuiy phj’-sician, a Colchester man, 
educated at St John’s College, Cambiidge Silvanus Thompson 
says “He is beyond question iightfully regaided as the Fathei of 
Electrie Science He founded the entiie subject of Teirestiial 
Magnetism He also made notable contiibutions to Asti onomj’^, being 
the earliest English expounder of Copernicus In an age given ovei 
to metaphysical obscurities and dogmatic sophistiy, he cultivated the 
method of expeiiment and of leasoning fiom obseivation, with an 
insight and success which entitles him to be legaided as the father of 
the inductive method That method, so often acci edited to Bacon, 
Gilbert Avas piactising 3'^eais befoie him 

^0 Silvanus P Thompson Gilbert of Colcliester, Father of Electrical Science, London, 
Chiswick Press, 1903, p 3 



FIG 81 

Harvey’s stemnia set in the 
walls of the universitj at 
Padua (with caduceus) 



CHAPTER V 


THE RISE AND DEVELOPMENT OF 
MODERN MEDICINE 


T he middle of the seventeenth century saw the piofession thus 
fai on its waj^ — ceitain objective featuies of disease weie 
known, the ait of caieful obseivation had been cultivated, 
many empiiical lemedies had been discovered, the coaisei structure of 
man’s body had been well worked out, and a good beginning had been 
made m the Imowledge of how the maehmeiy worked — nothing moie 
What disease leally was, wheie it was, how it was caused, had not 
even begun to be discussed mtelhgentl}’’ 

An empiiical disco veiy of the fiist impoitance maiks the middle 
of the centui}'- The stoi}'- of cinchona is of special mteiest, as it was 
the first gieat specific in disease to be discoveied In 1638, the wife 
of the Viceioy of Peiu, the Countess of Chmchon, lay sick of an 
inteimittent fevei m the Palace of Lima A fiiend of hei husband’s, 
who had become acquainted with the vntues, in fevei, of the bark of a 
ceitain tiee, sent a paicel of it to the Yiceioy, and the remedy admm- 
isteied by hei physician, Don Juan del Vego, lapidly effected a cuie 
In 1640, the Countess returned to Spam, bringing with her a supply 
of quina baik, which thus became known m Euiope as “the Countess’s 
Powdei” {pnlvis Comitissce) A little later, her doctor followed, 
bringing additional quantities Later in the century, the Jesuit 
Fatheis sent parcels of the bark to Rome, whence it was distiibuted 
to the priests of the community and used for the cure of ague, hence 
the name of “Jesuits’ bark ” Its value was eailj’^ recognized by Syden- 
ham and by Locke At first there was a great deal of opposition, and 
the Protestants did not like it because of its mtioduction by the 
Jesuits The famous quack, Robert Talboi, sold the secret of pre- 
paring quinquina to Louis XIV in 1679 for two thousand louis d’or, a 
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pension and a title That the piofession was divided in opinion on the 
subject was probably due to sophistication, or to the importation of 
other and inert barks It was well into the eighteenth century before 
its virtues were univei sally acknowledged The tree itself was not 
described until 1738, and Lmnseus established the genus “Chinchona” 
in honor of the Countess ^ 

A step m advance followed the objective study of the changes 
wrought in the body by disease To a few of these the anatomists had 

already called attention Vesalius, always 
keen m his desciiption of abeiiations fiom 
the normal, was one of the fiist to describe 
internal aneuiysm The tiuth is, even the 
best of men had little oi no appieciation of 
the importance of the study of these 
changes Sj’-denham scoffs at the value of 
post-moi terns 

Again we have to go back to Italj’’ for 
the beginning of these studies, this time to 
Florence, in the gloiious daj^’S of Loienzo 
the Magnificent The pioneei now is not 
a piofessor but a geneial piactitionei, An- 
tonio Bemvieni, of whom ive know very 
little save that he was a friend of Maisilio 
Ficmo and of Angelo Poliziano, and that 
he practised m Florence during the last 
third of the fifteenth centuiy, dying in 
1502 Thiough associations with the 
scholais of the daj^ he had become a stu- 
dent of Greek medicine and he was not only a shiewd and accurate 
observei of nature but a bold and successful practitionei He had 
formed the good habit of making brief notes of his moie impoitant 
cases, and after his death these weie found by his biothei Jeiome and 
published in 1507 ^ This book has a rare value as the lecoid of the 
experience of an unusually intelligent piactitionei of the peiiod 
There are in all 111 observations, most of them commendably brief 

1 Clements R Markham PeruMan Bark, John Murray, London, 1880, Memoir of the Lady 
Anna di Osoria, Countess of Chinchona and Vice-Queen of Peru, 1874 

" De abditis nonnullis ac mirandis morborum et sanationum causis 8°, Florence, Giunta, 
1507 
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The only one of any lengtli deals with the new "Morbus Gallicusf" of 
which, in the short peiiod between its appearance and Bemvieni’s 
death, he had seen enough to leave a very accurate description, and it 
IS interesting to note that even in those early days mercury was 
employed foi its cure The surgical cases are of exceptional interest, 
and No 38 refers to a case of angina for which he performed a suc- 
cessful operation This is supposed to have been a tracheotomy, and 
if so, it IS the first in the fourteen centuries that had elapsed since the 
dajrs of Antjdlus ® Theie are other important cases which show that 
he was a dexterous and fearless surgeon But the special interest of 
the work foi us is that, foi the first time in modern literatuie, we have 
repoits of post-moitem examinations made specifically with a view to 
finding out the exact cause of death Among the 111 cases, theie are 
post-moitem recoids of cases of gallstones, abscess of the mesentery, 
thiombosis of the mesenteric veins, seveial cases of heart disease, 
semle gangiene and one of coi villosum Fiom no other hook do we 
get so good an idea of a practitioner’s experience at this period , the 
notes are plain and straightforward, and singularly free from all 
theoietical and therapeutic vagaries He gives several remaikable 
instances of faith healing 

To know accurately the anatomical changes that take place m 
disease is of importance both for diagnosis and for treatment The 
man who cieated the science, who taught us to think anatomically of 
disease, Avas Morgagni, whose “De sedibus et causis morborum per 
anatomen mdagatis”^ is one of the great books m oui literature. 
Duimg the scA’^enteenth century, the practice of making post-mortem 
examinations had extended gieatly, and in the “Sepulchretum ana- 
tomicum” of Bonetus (1679), these scatteied fiagments are collected ' 
But the Avoik of Morgagni is of a different t 3 '^pe, for in it are the 
clinical and anatomical obsei vations of an able phj’^sician during a long 
and actiA'^e life The AA^ork had an interesting origin A young friend 
interested m science and m medicine Avas fond of discoursing Avith 
Morgagni about his preceptors, particular!}’- Valsalva and Albertim, 
and sometimes the 5 "oung man inquired about IMorgagni’s oaati obser- 

s Possibly it i\as only a case of angina Ludovici, or retro-pharyngeal abscess 

* Venice, 1761 

s Boerhaave remarked that if a man mshed to deserve or get a medical degree from one 
medical author let it be this (James Atkinson Medical Bibliography, 1834, 268 ) 
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vations and thoughts Yielding to a strong wish, Morgagni con- 
sented to write his young friend familiar letters describing his expen- 
ences I am sorry that Morgagni does not mention the name of the 
man to whom we are so much indebted, and who, he states, was so 
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Giovanni Battista Morgagni 

pleased with the letteis that he continually solicited him to send more 
and more “till he drew me on so far as the seventieth, when I 

begged them of him in oi der to revise their contents , he did not return 
them, till he had made me solemnly promise, that I would not abridge 
any part thereof” (Preface) 

Born in 1682, Morgagni studied at Bologna undei Valsalva and 
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Albeitmi In 1711, he was elected professoi of medicine at Padua 
He published numerous anatomical observations and several smaller 
works of less importance The great work which has made his name 
immortal m the profession, appeared m his eightieth j’^ear, and repie- 
sents the accumulated expeiience of a long life Though written m 
the form of letters, the woik is arranged sj'^stematically and has an 
index of exceptional value Fiom no section does one get a better idea 
of the character and scope of the woik than from that i elating to the 
heait and arteries — affections of the peiicaidium, diseases of the 
valves, ulceration, luptuie, dilation and hj'^pei trophy and affections of 
the aorta are very fullj'^ desciibed The section on aneur3’^sm of the 
aorta remains one of the best evei written It is not the anatomical 
ohseivations alone that make the Avoik of unusual value, but the com- 
bination of clinical with anatomical records What could be moie 
coriect than this account of angina pectoris — piobably the fiist m the 
hteratuie^ “A lady fortj’--two yeais of age, who foi a long time, had 
been a valetudmaiian, and within the same period, on using pietty 
quick exercise of body, she was subject to attacks of violent anguish 
m the upper part of the chest on the left side, accompanied with a 
difficulty of breathing, and numbness of the left aim, but tliese 
paioxysms soon subsided when she ceased fiom exeition In these 
cii cumstances, but with cheei fulness of mind, she undeitook a jouinej'^ 
from Venice, purposing to travel along the continent, when she was 
seized with a paioxysm, and died on the spot I examined the bod}’^ on 
the following day The aorta was consideiably dilated at its 

curvatuie, and, in places, thiough its whole tract, the inner suiface 
was unequal and ossified These appearances iveie piopagated into 
the arteria innommata The aoitic valves were indurated ” 

He lemaiks, “The delay of blood in the aoita, in the heart, in the 
pulmonai}'^ vessels, and in the vena cava, would occasion the sj'^mptoms 
of Avhicli the woman complained duiing life, namelj’-, the violent 
uneasiness, the difficulty of bieathing, and the numbness of the aim 

Moigagni’s life had as much influence as his Avork In close coiie- 
spondence with the leading men of the day, with the young and using 

® Cooke’s Morgagni, Vol I, pp 417-418 I cannot too warmly commend to young clini- 
cians the reading of Morgagni English editions are a\ailable — Alexander’s three-volume 
translation of 1769 and Cooke’s Abridgement (London, 1823), of which there was an American 
edition pubbshed in Boston in 1824 
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teachers and workers, his methods must have been a great inspiration, 
and he came just at the right time The profession Avas literally 
ravaged by theories, schools and systems — latromechamcs, latro- 
chemistiy, humoialism, the animism of Stahl, the vitalistic doctrines of 
Van Helmont and his followers — and into this metaphysical confusion 
Morgagm came like an old Gieek with his cleai observation, sensible 
thinking and ripe scholarship Spiengel well lemarks that “it is hard 
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Thomas Sjdenliam 


to say whethei one should adraiie most his laie dexteiit3’' and quickness 
in dissection, his unimpeachable loA'-e of tiuth and justice in his estima- 
tion of the Avoik of otheis, his extensive scholaiship and iich classical 
style 01 his doAvniight common sense and manlj^ speech ” 

Upon this solid foundation the moibid anatomj’- of modem clinical 
medicine Avas built Many of Morgagni’s contemporaries did not 
fully appreciate the change that AA’^as m progress, and the A’-alue of the 
ncAV method of correlating the clinical symptoms and the morbid 
appearances After all, it AA’^as onlj’- the extension of the Hippocratic 
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method of caieful observation — ^the study of facts from which reason- 
able conclusions could be drawn In every generation there had been 
men of this type — I dare say many more than we realize — men of the 
Beniviem character, thoioughly practical, clear-headed physicians 
A model of this sort aiose in England in the middle of the seventeenth 
century, Thomas Sydenham (1624-1689), who took men back to 
Hippocrates, just as Harvey had led them back to Galen Sydenham 
broke with authority and went to nature It is extraordinary how he 
could have been so emancipated horn dogmas and theories of all sorts 
He laid down the fundamental pioposition, and acted upon it, that 
“all disease could be described as natural history ” To do him justice 
we must remembei, as Di John Brown says, “in the midst of what a 
mass of errors and prejudices, of theories actively mischievous, he was 
placed, at a time when the mama of h 5 rpothesis was at its height, and 
when the practical part of his ait was oveirun and stultified by vile and 
silly nostrums” (“Hoiae Subsecivas,” Vol I, 4th ed, Edinburgh, 
1882, p 40) 

Listen to what he says upon the method of the study of medicine 
“In writing therefore, such a natural historj’^ of diseases, every meiely 
philosophical hypothesis should be set aside, and the manifest and 
natuial phenomena, however minute, should be noted with the utmost 
exactness The usefulness of this proceduie cannot be easily over- 
rated, as compared with the subtle mquiiies and trifling notions of 
modem wi iters, foi can there be a shoitei, oi indeed any othei waj'' of 
coming at the morbific causes, oi discoveiing the curative indications 
than by a ceitain perception of the pecuhai symptoms^ By these 
steps and helps it was that the father of physic, the gieat Hippocrates, 
came to excel, his theoiy being no more than an exact desciiption or 
view of nature He found that nature alone often terminates diseases, 
and works a cure with a few simple medicines, and often enough with 
no medicines at all ” 

Towards the end of the centuiy many great clinical teachers aiose, 
of whom perhaps the most famous was Boerhaave, often spoken of 
as the Dutch Hippocrates, who inspired a group of distinguished 
students I have already referred to the fact that Franciscus Sylvius 
at Leyden was the first among the moderns to organize systematic 
clinical teaching Under Boerhaave, this was so developed that to tins 
Dutch university students flocked from all parts of Europe After 
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teaching botany and chemistiy, Boeihaave succeeded to the chair of 
physic in 1714 With an unusually wide general training, a piofound 
knowledge of the chemistry of the day and an accurate acquaintance 
mth all aspects of the history of the profession, he had a strongly 
objective attitude of mind towards disease, following closely the 
methods of Hippocrates and Sydenham He adopted no special 
system, hut studied disease as one of the phenomena of nature His 
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clinical lectures, held bi-weekty, became exceedingly popular and 
were made attractive not less by the accuracy and care with which the 
cases were studied than by the freedom from fanciful doctrines and 
the frank honesty of the man He was much greatei than his pub- 
lished woik would indicate, and, as is the case with man}^ teachers of 
the first lank, Ins gieatest contributions were his pupils No othei 
teachei of modem times has had such a following Among his 
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favoiite pupils maj^ be mentioned Hallei, the physiologist, and van 
Swieten and de Haen, the foundeis of the Vienna school 
In Itaty, too, theie weie men who caught the new spiiit, and appie- 
ciated the value of combining moibid anatomy with clinical medicine 
Lancisi, one of the eailj’’ students of disease of the heait, left an 
excellent monogiaph on the subject, and was the first to call special 
attention to the association of syphilis with cardio-vascular disease 
A j’-oungei contempoiaij* of his at Rome, Baglivi, was unceasing in 
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his call to the profession to return to Hippocratic methods, to stop 
reading philosophical theories and to give up what he calls the “fatal 
itch” to make systems 

The Lej^den methods of instiuction were earned fai and wide 


TT-^ T j 



FIG 92 
William Cullen 

throughout Em ope, into Edinburgh bj'^ John Rutherfoid, who began 
to teach at the Royal Infiimaiy in 1747, and was followed by Whytt 
and by Cullen, into England by William Saundeis of Guj^^’s Hospital 
Unfortunatelj’^ the great majority of clinicians could not get away 
from the theoretical conceptions of disease, and Cullen’s theory of 
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spasm and atony exeicised a piofound influence on practice, par- 
ticularly in this country, wlieie it had the waim advocacy of Benjamin 
Rush. Even more widespiead became the theoiies of a pupil of 
Cullen’s, John Brown, who regarded excitabihty as the fundamental 
property of all living cieatmes. too much of tlus excitability produced 
what were known as sthemc maladies, too little, asthenic, on which 
principles piactice was plain enough Few systems of medicine have 
ever stirred such bittei contioveis}’-, particularly on the Continent, 
and m Chailes Cieighton’s account of Biown^ we read that as late 

7 Dictionary of National Biograplij , London, 1886, VII, 14-17 
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as 1802 the University of Gottingen was so convulsed by controversies 
as to the merits of the Brunonian system that contending factions of 
students in enormous numbers, not unaided by the professors, met in 
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combat in the stieets on two consecutive days and had to be dispeised 
by a tioop of Hanoverian hoise 

But the man who combined the qualities of Vesahus, Haivey and 
Morgagni m an extiaordmai}'^ peisonahty was John Huntei He 
was, in the fiist place, a natuiahst to whom pathological piocesses weie 
only a small pait of a stupendous Avhole, governed by law, which. 
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however, could never be understood until the facts had been accu- 
mulated, tabulated and systematized By his example, by his pro- 
digious industry, and by his suggestive experiments he led men again 
into the old paths of Aristotle, Galen and Harvey He made all 
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thinking physicians natuialists, and he lent a dignity to the study of 
01 game life, and le-estabhshed a close union between medicine and the 
natural sciences Both in Britain and Greatei Britain, he laid the 
foundation of the gieat collections and museums, particularly those 
connected ivith the medical schools The Wistai -Horner and the 
Warien Museums in this countr^’^ originated with men greatly influ- 
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enced by Hunter He was, moreovei, the intellectual father of that 
interesting group of men on this side of the Atlantic who, while prac- 
tising as physicians, devoted much time and labor to the study of 
natural history, such men as Benjamin Smith Baiton, David Hos- 
sack, Jacob Bigelow, Richard Harlan, John D Godman, Samuel 
George Morton, John Collins Warien, Samuel L Mitchill and 
J Aitken Meigs He gave an immense impetus in Gieat Biitain to 
the study of morbid anatomy, and his nephew, Matthew BaiUie, pub- 
lished the first impoitant book on the subject in the English language 
Before the eighteenth centuiy closed piactical medicine had made 
great advance Smallpox, though not one of the gieat scouiges like 
plague oi cholera, was a pievalent and much dieaded disease, and in 
Civilized countries few reached adult life without an attack Edward 
Jenner, a practitionei in Gloucesteisluie, and the pupil to vhom John 
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Hunter gave the famous advice. “Don’t think, try'” had noticed that 
milkmaids who had been infected with cowpox from the udder of the 
cow were insusceptible to smallpox I show you here (Fig 97) 
the hand of Sarah Nelmes with cowpox, 1796 A vague notion had 
prevailed among the dairies from time immemoiial that this disease 
was a preventive of the smallpox Jenner put the mattei to the test 
of experiment Let me quote heie lus own woids. “The first experi- 
ment was made upon a lad of the name of Phipps, in whose aim a little 



Hand of Saiah Nelnies, inoculated with cowpox 
{Fiom Jejiner’s Inqvirt/ ) 

vaccine vnus was inseited, taken fiom the hand of a young woman 
who had been accidentally infected by a cow Notwithstanding the 
lesemhlance which the pustule, thus excited on the boy’s aim, boie to 
variolous inoculation, yet as the indisposition attending it was baiely 
perceptible, I could scaicely peisuade myself the patient was secuie 
fiom the Small Pox However, on his being inoculated some months 
afteiwaids, it pioved that he Avas secuie The lesults of his experi- 
ments v^eie published in a famous small quarto volume m 1798 (Fig 
98 )"*■ Fiom this date, smallpox has been undei contiol Thanks to 
Jennei, not a single peison m this audience is pockmaiked’ A 
hundred and twenty-five yeais ago, the faces of more than half of 3>^ou 
Avould have been scaiied We now know the piinciple upon which 
protection is secuied* an active acquiied immunity follows upon an 
attack of a disease of a similai nature. Smallpox and cowpox are 
closety allied and the substances foimed m the blood by the one are 

s Edward Jenner The Origin of the Vaccine Inoculation, London, 1801 
•Reprinted by Camac Epoch-making Contributions to Medicine, etc., 1009 — Ed 
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resistant to the virus of the other I do not see how an)^ reasonable 
person can oppose vaccination or decry its benefits I show you (Figs 
99, 100) the mortality figures® of the Piussian Aimy and of the Ger- 
man Empire A compaiison with the statistics of the aimies of othei 
European countries in which revaccination is not so thoroughly cairied 
out IS most convincing of its efficacy 

The eaity yeais of the centuij'^ saw the use of modem clinical medi- 
cine in Pans In the ait of obsei- 
vation men had come to a stand- 
still I doubt vei}’- much whether 
Coivisait in 1800 was any moie 
skilful in lecognizmg a case of 
pneumonia than was Aietisus in 
the second centuij’- A D But 
disease had come to be moie sys- 
tematically studied, special clin- 
ics weie oiganized, and teaching 
became mucli moie thoiough 
An 5 'one vho wishes to have a pic- 
tuie of the medical schools in 
Euiojic m the fiist few yeais of 
the centuiy, should lead the ac- 
count of the tiavels of Joseph 
Flank of Vienna^® The desciip- 
tion of Coivisait is of a pioneer m 
clinical teaclung whose method re- 
mains in vogue today in Fiance — 
the waid visit, followed bj'- a sys- 
tematic lectuie m the amphitheatie Theie weie still lectuies on 
Hippocrates three times a week, and bleeding was the piincipal plan 
of treatment one morning Frank saw tliiity patients, out of one hun- 
dred and twelve, bled I Coivisait was the stiong chmcian of his 
generation, and his accurate studies on the lieait were among the first 
that had concentrated attention upon a special organ To him, too, is 
due the reintroduction of the ait of peicussion in internal disease 
discovered by Auenbrugger in 1761 
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s Jockmann Pocken und Vaccinationlehre, 1913 
10 Joseph Frank Reise nach Pans [etc], Wien, 1804-05 
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The man who gave the greatest impetus to the study of scientific 
medicine at this time was Bichat, who pointed out that the pathological 
changes in disease weie not so much in organs as m tissues His 
studies laid the foundation of modern histolog}*^ He separated the 
chief constituent elements of the bod}’' into vaiious tissues possessing 
definite physical and vital qualities “Sensibilit}’- and contiactabihty 
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FIG 99 

Chait giMng effect of \accination on smallpox 
moitalit} in the Geiman Aiim 

aie the fundamental qualities of living mattei and of the life of our 
tissues Thus Bichat substituted foi vital foices ‘vital piopeities,’ 
that is to say, a senes of vital foices inheient in the diffeient tissues 
His “Anatomie Geneiale,” published in 1802, gave an evtiaoidmaiy 
stimulus to the study of the finei piocesses of disease, and his famous 
“Recheiches sui la Vie et sui la Moit” (1800) dealt a deathblow to 
old latiomechamcal and latrochemical views His celebrated defini- 
tion may be quoted. “La vie est I’ensemble des proprietes vitales qui 
Insistent aux piopiietes physiques, ou bien la vie est I’ensemble des 
fonctions qui lesistent a la mort ” (Life is the sum of the vital prop- 

E Boinet Les doctrines mcdicales, leur Evolution, Pans, 1907, pp 80 -SC 
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cities that withstand the physical pioperties, oi, life is the sum of the 
functions that withstand death.) Bieliat is anothei pathetic figure in 
medical liistoij'. His meteoiic caieei ended m liis thuty-fiist year: he 
died a victim of a post-moitein wound infection At Ins death, Coivi- 

sait wiote Napoleon. “Bichat has 
just died at the age of thii’ty. That 
battlefield on which he fell is one 
vhich demands com age and claims 
mail}'- victims He has advanced 
tlie science of medicine No one 
at his age has done so much so 
veil ” 

It was a pupil of Corvisait, Rene 
y/Theophile Laennec, who laid the 
foundation of modem clinical medi- 
cine The stoiy of his life is well 
known A Bi eton by bn th, he had 
a hai d, up-hill sti uggle as a 3 ’’oung 
man — a sti uggle of ivliich we have 
only lecently been made awaie by 
the publication of a chaimmg book 
bv Piofessoi Rouxeau of Nantes — 
“Laennec avant 1806 ” Influenced 
by Coivisait, he began to combine 
the accuiate studv of cases in the waids with anatomical investigations 
in the dead-house Befoie Laennec, the examination of a patient had 
been laigely by sense of sight, supplemented by that of touch, as in 
estimating the degiee of fevei, oi the chaiactei of the pulse Auen- 
biugger’s "hweninm novum” of peicussion, lecogmzed by Coivisait, 
extended the field, but the discoveiy of auscultation by Laennec, and 
the publication of his voik — “De I’Auscultation Mediate,” 1819, — 
marked an eia in the stud}’’ of medicine The clinical lecogmtion of 
indmdual diseases had made leally vei}'- little piogiess, with the 
stethoscope begins the daj'’ of phj'^sical diagnosis The clinical pathol- 
ogji- of the heait, lungs and abdomen was levolutiomzed Laennec’s 
book IS in the categoiy of the eight oi ten gieatest contributions to 
the science of medicine ( Fig 102 ) ^ His description of tuberculosis 

*Jo}in Forbes’s translation of Aucnbrugger and part of his translation of Laennec are 
reprinted in Camac’s Epoch-making Contributions, etc , 1909 — Ed 
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IS perhaps the most masteilj’^ chaptei m clinical medicine This revo- 
lution was effected by a simple extension of the Hippocratic method 
from the bed to the dead-house, and by con elating the signs and 
symptoms of a disease with its anatomical appeal ances 

The pupils and successois of Coivisait — Bayle, Andial, Bouillaud, 

Chomel, P10115’', Bietonneau, Raj’^ei, 
Ciuveilhiei and Tiousseau — 
bi ought a new spiiit into the piofes- 
sion Eveijnvheie the investigation 
of disease by chnical-pathological 
methods ividened enoimously the 
diagnostic poweis of the physician 
Bv this method Richaid Blight, in 
1836, opened a new chaptei on the 
1 elation of disease of the kidney to 
diopsy, and to albuminous uiine 
It had alieady been shown by Black- 
well and b}" Wells, the celebiated 
Chaileston (S C ) physician, in 
1811, that the mine contained al- 
bumin in manj’^ cases of diopsj’’, but 
it n as not until Biight began a caie- 
ful investigation of the bodies of 
jiatients who had piesented these 
symptoms, that he discoveied the 
association of vaiious foims of dis- 
ease of the kidne}'^ with anasaica 
and albuminous mine In no diiec- 
tion was the hai vest of this combined 
studj'^ moie abundant than in the 
complicated and confused subject of fevei The work of Louis and 
of his pupils, W W Geihaid and otheis, levealed the distinction be- 
tween typhus and typhoid fever, and so cleared up one of the most 
obscure problems in pathologj’^ By Morgagni’s method of “anatomi- 
cal thinking,” Skoda in Vienna, Schonlein in Berlin, Graves and 
Stokes in Dublin, Marshall Hall, C J B Williams and many otheis 
introduced the new and exact methods of the French and created a 
new clinical medicine A verj'^ strong impetus was given bj’’ the re- 
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seal dies of Viichow on cellular pathology, which lemoved the seats of 
disease from the tissues, as taught by Bichat, to the individual ele- 
ments, the cells The intioduction of the use of the microscope m 
clinical 11 oik iiidened gi eatly oui poiveis of diagnosis, and we ob- 
tained theiebi a leiv much cleat ei conception of the actual piocesses 
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of disease In another way, too, medicine was gieatly helped by the 
rise of experimental patholog}^ Avhich had been introduced by John 
Huntei, was carried along by Magendie and otheis, and reached its 
culmination in the epoch-malang researches of Claude Bernard Not 
only were valuable studies made on the action of drugs, but also our 
knowledge of caidiac pathologj'^ was i evolutiomzed by the work of 
Traube, Cohnheim and others In no diiection did the experimental 
method effect such a revolution as in our knowledge of the functions of 
the brain Chmcal neuiologj'-, which had leceived a gieat impetus by 
the studies of Todd, Romberg, Lockhart Clarke, Duchenne and Weir 
Mitchell, was completel}’- revolutionized by the expeiimental work of 
Hitzig, Fritsch and Feiiiei on the localization of functions in the 
brain Under Chaicot, the school of Fiench neuiologists gave great 
accuracj^ to the diagnosis of obscuie affections of the hi am and spinal 
cold, and the combined results of the new anatomical, physiological 
and expeiimental work have lendeied cleai and definite what was 
formeily the most obscme and complicated section of internal medi- 
cine The end of the fifth decade of the centuij’^ is maiked by a dis- 
coveiy of supieme impoitance Humphiy Davj’- had noted the 
effects of nitrous oxide The exhilaiatmg influence of sulphuiic ethei 
had been casually studied, and Long of Geoigia had made patients 
mliale the vapoi until ansesthetic and had peifoimed opeiations upon 
them when in this state, but it was not until October 16, 1846, in the 
Massachusetts General Hospital, that Morton, in a public operating 
room, rendeied a patient insensible with ethei and demonstiated the 
utilitv of surgical aniesthesia The rival claims of piioiitj'' no longer 
mteiest us, but the occasion is one of the most memoiable in the history 
of the race It is Avell that our colleagues celebrate Ether Day in 
Boston — no more precious boon has evei been gi anted to suffeiing 
humamty ^ 

In 1857, a young man, Louis Pasteur, sent to the Lille Scientific 
Society a paper on “Lactic Acid Fermentation” and m December 
of the same year presented to the Academy of Sciences in Pans a 
paper on “Aleoholic Fermentation” in which he concluded that “the 
deduplication of sugar into alcohol and carbonic acid is correlative to 

* Of Osier Proc Roy Soc. Med , XI, Sect Hist Med , pp 65-69, 1918, or, Annals Med 
Hist., N Y , I, 339-332 Of also Morton’s publications reprinted in Camac’s book cited above. 
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a phenomenon of life ” A new eia m medicine dates fiom those two 
publications The stoiy of Pastern’s life should be lead by eveiy 
student * It is one of the glories of human literatuie, and, as a record 
of achievement and of nobility of chai actei , is almost without an equal 
At the middle of the last centuiy we did not know much moie of 
the actual causes of the gieat scouiges of the lace, the plagues, the 
fevers and the pestilences, than did the Greeks Heie comes Pasteur’s 
great woik Before him Egyptian daikness, with his advent a light 
that biightens moie and moie as the yeais give us ever fuller knowl- 
edge The facts that fevers were catching, that epidemics spread, 
that infection could remain attached to ai tides of clothing, etc, all 
gave support to the view that the actual cause was sometliing alive, a 
contagium vivum It was really a very old view, the germs of which 
may be found m the Fatheis, but which rvas fiist clearly expressed — 
so far as I know — ^b}'^ Fracastorius, the Veronese physician, in the 
sixteenth century, who spoke of the seeds of contagion passing from 
one person to another,'' and he first drew a parallel between the 
processes of contagion and the fermentation of wine This was more 
than one hundred years before Kucher, Leeuwenhoek and others 
began to use the microscope and to see animal cular, etc , in water, and 
so give a basis foi the “infimtety little” view of the nature of disease 
germs And it was a stud}'’ of the jnocesses of fei mentation that led 
Pasteur to the sure ground on Avhicli rve now stand 

Out of these researches arose a famous battle which kejrt Pasteur 
hard at work for four or five years — ^the struggle over spontaneous 
generation It was an old warfare, but the microscope had revealed a 
new world, and the experiments on fermentation had lent great weight 
to the ovine vivuvi ex ovo doctrine The famous Italians, Redi and 
Spallanzani, had led the way in then experiments, and the latter had 
reached the conclusion that there is no vegetable and no animal that 
has not its own germ But heteiogenesis became the burning question, 
and Pouchet in France, and Bastian m England, led the opposition to 
Pasteur The many famous experiments carried coirviction to the 
minds of scientific men, and destroyed forever the old belief in spon- 
taneous generation All along, the analogy between disease and fer- 

* Osier wrote a preface for the 1911 English edition of the Life by Valler j -Radot — Ed 

Rustica, Bk I, 12 (circo 40 B C ), speaks of minute organisms which 
the eye cannot see and which enter the body and cause disease 
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mentation must liavc been ni Pasteui’s mind, and then came the sug- 
gestion, “What Mould he most desnahle is to push those studies far 
enougli to piepaie the load foi a seiious leseaich into the oiigin of 
vaiious diseases ” If tlic clianges m lactic, alcoholic and butyiic fei- 
mentations aie due to minute living oigamsms, ivhy should not the 
same tiny ciealuies make the changes ivhich occui in the body m the 
putiid and suppuiative diseases^ With an accuiate tiainmg as a 
chemist. liaMiig been diveited m his studies upon feimentation into 
the 1 ealm of biology, and noui ishing a sti ong conviction of the identity 
betMccn putiefactue changes of the body and feimentation, Pasteui 
Mas M'ell piepaied to undeitake investigations M'^hich had hitheito 
been confined to pin sici.ins alone 

So impiessed Mas he Mitli the analogy betM^een feimentation and 
the infectious diseases that, in 1803, he assuied the Fiencli Empeioi 
of his ambition “to ai i n c at the knoMdedge of the causes of putiid and 
contagious diseases ” Aftci a study upon the diseases of Mones, Mdiich 
has had most imiioi taut pi aclical healings, an oppoitunitj’- aiose which 
changed the M-liole coin sc of his caieei, and piofoundly influenced the 
deielopment of medical science A disease of the silkM^oim had, foi 
some 3 eais, i uined one of the most impoitant industiies in Fiance, and 
in 1805 the Government asked Pasteui to give uji his laboiatoi}’’ Mmik 
and leaching, and to devote his M'hole eneigies to the task of investi- 
gating it The stoiv of the biilhant success Mdiich folloM'ed yeais of 
application to the pioblcm m'iII be lead Moth deep inteiest by eveiy 
student of science It M'as the fiist of his victoiies in the application 
of the expeiimental methods of a tiained chemist to the pioblems of 
biology, and it jilaced his name high in the gioup of the most illus- 
tiious benefaclois of pi aclical indusliies 

In a senes of studies on the diseases of beei, and on the mode of 
pioduction of vincgai, he became moie and moie convinced that these 
studies on feimentation had given him the kej’' to the natuie of the 
infectious diseases It is a lemaikable fact that the distinguished 
English philosophei of the seventeenth centuiy, the man who moie 
than anjmne else of his centui}'^ appieciated the impoitance of the 
expeiimenlal method, Robeit Boyle, had said that he who could 
discovei the natuie of feiments and feimentation, would be moie 
capable than anyone else of explaining the natuie of ceitam diseases 

In 1876 theie appealed in Cohn’s “Beitiage zui Moiphologie der 
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Pflanzeii” (II, 277-310) , a papei on the “^Etiology of Anthiax” by a 
Geiman disliicl idijsician m Wollstein, Robeit Koch (Fig 105), 
which IS memoiable in oui liteiatuie as the staiting point of a new 
method of icseaich into the causation of infectious diseases Koch 
denionstiated the constant piesence of geinis in the blood of animals 
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dying fiom the disease Years before, those oiganisms had been seen 
by Pollendei and Davaine, but the epoch-making advance of Koch 
was to glow those oiganisms m a puie cultuie outside the body, and 
to produce the disease artificially by inoculating animals with the 
cultures. Koch is really our medical Galileo, who, by means of a new 
technique, — pure cultuies and isolated staining, — introduced us to a 
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new woild In 1878, followed his study on the “JLtiolog}^ of Wound 
Infections,” in which he was able to demonstiate conclusively the asso- 
ciation of micio-organisms with the disease (Pig 106 ) Upon those 
two memorable lesearches made b}”- a counti}'^ doctoi lests the modern 
science of bacteiiologj’- 

The ne\t gieat advance was the discoveiy by Pasteui of the possi- 
bility of so attenuating, oi weakemng, the poison that an ammal 
inoculated had a slight attack, lecoveied and Avas then piotected 
against the disease IMoie than eighty yeais had passed since on May 
14, 1796, Jennei had vaccinated a child with cowpox and piOA^ed that 
a slight attack of one disease piotected the bodj’- fiom a disease of an 
allied natuie An occasion equall}’' famous in the histoi}’' of medicine 
was a day in 1881, vdien Pasteur determined that a flock of sheep 
vaccinated with the attenuated viius of anthiax lemained Avell, Avhen 
eveij^ one of the unvaccinated infected fiom the same mateiial had 
died Meanwhile, fiom Pastern’s leseaiches on fei mentation and 
spontaneous geneiation, a tiansfoimation had been initiated m the 
piactice of surgeiy, Avhich, it is not too much to sa)^ has pioved one of 
the gieatest boons evei confeiied upon humanity It had long been 
recognized that, noAv and again, a Avound healed Avithout the foimation 
of pus, that is, AAathout suppuiation, but both spontaneous and opeia- 
tive Avounds Aveie almost mvaiiably associated Avith that piocess, and, 
moieoA'^ei, the}’- fiequently became piitiid, as it Avas then called, — 
infected, as Ave should say, — the general system became involved and 
the patient died of blood poisomng So common AA^as this, paiticiilaily 
m old, ill-equipped hospitals, that man5’' suigeons feaied to opeiate, 
and the geneial moitality in all suigical cases AA'-as A’'ei5’- high Believ- 
ing that it Avas fiom outside that the geims came AAdiich caused the de- 
composition of Avounds, just as fiom the atmospheie the sugai solu- 
tion got the germs Avhich caused the feimentation, a young suigeon 
m GlasgOAV, Joseph Lister, applied the piinciples of Pasteui ’s expeii- 
ments to then treatment Prom Lister’s original paper’* I quote the 
folloAvmg “Turmng noAV to the question Iioav the atmospheie pro- 
duces decomposition of or game substances, Ave find that a flood of 
light has been thrown upon this most important subject by the philo- 
sophic researches of M Pasteur, who has demonstrated bj’- thoroughly 
comnncing evidence that it is not to its oxj^gen or to any of its gaseous 

* Lancet, March 16, 1867 \Cf Camac Epoch-making Contributions, etc , 1909, p 7 — Ed ) 
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constituents that the an owes this piopeit 3 % but to minute paiticles 
suspended in it, which aie the geims of vaiious low foims of life, long 
since levealed the micioscope, and legaided as meiely accidental 
concomitants of putiescence, but now shown bj^ Pasteui to be its essen- 
tial cause, lesolving the complex oiganic compounds into substances 
of simplei chemical constitution, just as the yeast-plant conveits 
sugai into alcohol and caibomc acid ” Fiom these beginnings modem 
surgeiy took its use, and the whole subject of wound infection, not 
only in relation to suigical diseases, but to child-bed fevei, foims nmi 
one of the most biilliant chapteis m the liistoiv of pieventive medicine 

With the new technique and expeiimental methods, the discovery 
of the specific geims of many of the moie impoitant acute infections 
followed each other with bewiideiing lapidity typhoid fevei, diph- 
theiia, choleia, tetanus, plague, pneumonia, gonoiihoea and, most 
impoitant of all, tuberculosis It is not too much to sa}*- that the 
demonstiation by Koch of the “bacillus tubeiculosis” (1882) is, in its 
fai -1 caching lesults, one of the most momentous discoveiies evei made 

Of almost equal value have been the leseaiches upon the piotozoan 
foims of animal life, as causes of disease As eaily as 1873, spiiilla 
weie demonstiated in i elapsing fevei Laveian pioved the associa- 
tion of h^matozoa with malaiia m 1880 In the same yeai, Griffith 
Evans discoveied tij'^panosomes m a disease of hoises and cattle in 
India, and the same type of paiasite was found in the sleeping sick- 
ness Amoebse weie demonstiated in one foim of dysenteij’’, and 
in othei tiopical diseases piotozoa iveie discoveied, so that we weie 
really piepaied foi the announcement in 1905, bi'- Schaudimi, of the 
discoverj'^ of a protozoan parasite in S 3 '^philis Just fift 3 ^ 3 "eais had 
passed since Pasteur had sent m his papei on “Lactic Acid Feimenta- 
tion ’ to the Lille Scientific Societ 3 ’' — half a centui 3 ’- m which moie had 
been done to determine the true natuie of disease than in all the time 
that had passed since Hippociates Celsiis makes the oft-quoted le- 
maik that to deteimine the cause of a disease often leads to the 
remedy,'^' and it is the possibilitj’’ of lemovmg the cause that gives such 
importance to the new reseaiches on disease 

*“Et causiB quoque estimatio siepe morbum sohit,*’ Celsus, Lib I, Prefatxo— Ed 
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the secietion can be fmnished feeding with tlie gland or its extiacts, 
and that the cretinoid oi myxedematous conditions could thus be 
cured or prevented 

Expeiimental woik has also demonstiated the functions of the 
supiaienal glands and explained the symptoms of Addison’s disease, 
and chemists have even succeeded in making synthetically the active 
principle adrenalin 

Theie is peihaps no moie fascinating stoiy in the histoiv of science 
than that of the discoveiy of these so-called ductless glands Pait of 
its special inteiest is due to the fact that clinicians, suigeons, expeii- 
mental physiologists, pathologists and cliemists Iki\ e all combined in 
splendid teamwoik to wm the victoiv No such miiacles haie evei 
befoie been wi ought by pb'y sicians as those which we see m connection 
with the internal secietion of the tliyi oid gland Tlie mvth of bunging 
the dead back to life has been associated with the names of manv gieat 
healers since the incident of Emjiedocles and Pantheia, but nowa- 
days the dead m mind and the defoimed m bodi may be lestoied b\ 
the touch of the magic wand of science The stiidv of the mteiaction 
of these internal secietions, then influence upon development, upon 
mental piocess and upon disoideis of metabolism is likely to pio\e in 
the futuie of a benefit scaicel}’' less lemaikable than that w'hich we 
have tiaced in the infectious diseases 


CHEMISTRY 

It is not making too stiong a statement to say that the chemlstl^ 
and chemical phvsics of the nineteenth centuiy have levolutiomzed 
the world It is difficult to lealwe that Liebig’s famous Giessen 
laboratoiy, the fiist to be opened to students foi piactical studv, 
w^as founded m the 3 ^eai 182o Boyle, Ca\endish, Piiestley, La- 
voisier, Black, Dalton and otheis had laid a bioad foundation, and 
Young, Frauenhofei, Rumfoid, Davy, Joule, Faiaday, Cleik-jMax- 
well, Helmholtz and otheis built upon that and gave us the new 
phj’^sics and made possible oui age of electiicity New technique and 
new methods have given a pow'^eiful stimulus to the study of tlie 
ciemical changes that take place in the body, wdiich, onlj' a few yeais 
ago. Were matters largely of speculation “Now',” in the w'oids of 
Professoi Lee, “we lecogmze that, with its living and its non-lning 
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substances niextiicabl}’- mtei mingled, the body constitutes an int(.nsi\e 
chemical laboiatoiy in which theie is e^er occurring a Aast congeiics 
of chemical leactions, both constiuctive and dcstiuctne jnoccsses no 
on; new piotoplasm takes the place of old We can anal\/c tlie 
income of the bodj’- and A\e can analyze its output, and fjom tlicsc 
data we can leain much conceining the body’s cheniistn A it 
impiovement in the method of such Mork has iccenth hccn seemed 1)\ 
the de^^ce of inclosing the peison who is the suh]ect of tlic expenment 
in a lespiration caloiimetei This is an an-tiglit cliamhcr ai lifiei ilh 
supplied with a constant stieam of puie an, and fiom mIikIi {lie 
expiied an, laden with the pioduets of lespiiation, is withdnwn foi 
puiposes of analysis The sub]eet may lemain in the cliamhcr for 
days, the comiiosition of all food and all exciela heing dctciniiiicd. 
and all heat that is given off being measuied Favoi.ihle conditions 
aie thus established foi an exact study of many pioblems of nnliilion 
The diffieulties mciease vlien we attempt to tiace the siicccssnc slejis 
in the coipoieal pathway of molecule and atom Yet these secrets of 
the vital piocess aie also giadually being levealed When vc uimm- 
ber that it is m this veiy field of nutiition that thcic exist gii it 
populai ignoiance and a special pi oneness to fad and piejnditi'. ve 
leahze how piactically helpful aie such exact studies of met iholisin ’ 

Frederick S Lee, PhD Scientific rcn(urc<: of 'Modern ''fedicine Xeu lo-! F'll I 
would like to call attention to tins work of Profes'-or let’s as jiri intinj nil 11 > <i< 'i''" 

features of modern medicine in a wn\ ndmirnlih adnpltd for ainnne 1 1 \ nr innli i\ ' ' 
wishes to pet i clear sketch of them 



CHAPTER, VI 


THE RISE OF PREVENTIVE MEDICINE 

T he storj^ so fai has been of men and of movements — of men 
who have, consciously or unconscious^, initiated great move- 
ments, and of movements by winch, nolens volens, the men of 
the time weie moulded and conti oiled Hippociates, in the tiactate 
on “Aneient Medicine,” has a splendid paiagraph on the attitude of 
mind towaids the men of the past My attention was called to it one 
day in the Roman Foium h}'- Commendatore Rom, who quoted it as 
one of the gieat sayings of antiquity Heie it is “Rut on that ac- 
count, I say, we ought not to i eject the ancient Ait, as if it weie not, 
and had not been piopeily founded, because it did not attain accuiacy 
in all things, but rathei, since it is capable of i caching to the greatest 
exactitude b}’- leasonmg, to leceive it and admiie its discoveiies, made 
from a state of gieat ignoiance, and as having been well and pioperly 
made, and not fiom chance 

I have tiled to tell j^ou what the best of these men in successive ages 
knew, to show you then point of outlook on the things that inteiest 
us To undei stand the old writeis one must see as thej’^ saw, feel as 
thev felt, believe as they believed — and this is haid, indeed impossible! 
We ma)^ get neai them by aslcing the Spiiit of the Age in which they 
lived to entei in and dwell with us, but it does not alwaj’^s come Liter- 
al y ciiticism is not hteiai}'- histor}’^ — we have no use heie foi the 
formei, but to anatyze his wiitmgs is to get as fai as we can behind 
the doois of a man’s mind, to know and appraise his knowledge, not 
from oui standpoint, but fiom that of his contemporaiies, his prede- 
cessois and his immediate successois Each generation has its own 
problems to face, looks at tiuth from a special focus and does not see 
quite the same outlines as any other F or example, men of the present 

1 The Works of Hippocrates, Adams, Vol I, p 168, London, 1849 (Sydenham Society) 
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geneiation grow up under influences \en different from tliocc v.IirIi 
surrounded my generation in the se^entles of tlic last ccntur\. uIrii 
V irchow and his gieat contempoi aries laid the sure and deep found \- 
tions of modem i)atholog\ Which of }ou no^^ knoA\s the “Ctllul n 
Pathology” as we did^ To many of \ou it is a closed bonk — to in in\ 
moie ViichoAy maj^ be thought a spent force But no he has onl_\ 
taken his place in a gieat galaxy We do not forget the m mnitudo 
of his lahoiSj but a new geneiation has new piolilenis — his nus'-uic 
was not for 5^11 — but that medicine toda\ inns in huger moulds ind 
turns out flnei castings is due to his life .ind woilc It is one of tiu 
\alues of lectuies on the histon of medicine to ketji dnt the good 
influences of gieat men ei en aftei then positn e te icliing is antHinatcd 
Let no man he so foolish as to think that he has exhausted am snh|c( I 
foi his geneiation Viichow' was not hajipA wlien he saw tlie \oung 
men jioui into the old bottle of eelhilai pathologA the new wiiu of 
bacteiiology Listei could ne\ei uiideisland liow asepite suruen 
aiose out of his w'oik Ehilieh would not ictogni/e his cjioch-m ikiim 
yiew’s on immunity Aihen this geneiation h is finished with them I bt- 
heie it Avas Hegel aaIio said that jiiogiess is a sents of neiratioiR— 
the denial today of AAhat A\as accepted \csteid u . the contradu lion b\ 
each geneiation of some pait at least of the jihilosojiln of the list, 
but all IS not lost, the geim plasm lemains i nucleus of tiutli to Jje 
fertilized by men often ignoiant cacii of the ])od\ fiom wliuh it his 
come IvnoAAledge caoIacs but in siuh a waA tbit it*' ire 

ncAei in suie jiossession “It is because sdcmc is suie of notbuier tn it 
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Secondly, all scientific tiutli is conditioned by the state of knowl- 
edge at the time of its announcement Thus, at the beginning of the 
seventeenth century, the science of optics and mechanical appliances 
had not made possible (so far as the human mind was concerned) the 
existence of blood capillaries and blood corpuscles J enner could not 
have added to his “Inquiry” a study on immunity, Sii WiUiam Peilan 
and the chemists made Koeb techmque possible, Pasteui gave the 
conditions that produced Listei , Dav}-^ and otheis furnished the pre- 
liminaiies necessar}'^ for aniestbesia Evei 5 nvheie we find tins filia- 
tion, one event following the otliei m oi deity sequence — “Mind begets 
mind,” as Haivey (De Geneiatione) says, “opinion is the souice of 
opinion Demociitus with his atoms, and Eudoxus with his chief 
good which he placed in pleasuie, impiegnated Epicuius, the four 
elements of Empedocles, Aiistotle, the doctiines of the ancient 
Thebans, Pythagoras and Plato, geometiy, Euclid”" 

And, thiidty, to scientific tiutli alone may the homo mensiiia piin- 
ciple be applied, since of all mental treasures of the lace it alone 
compels general acquiescence That this geneial acquiescence, this 
aspect of ceitainty, is not i cached pei saltnm, but is of slow, often of 
difficult growth, — marked by failuies and fiailties, but ci owned at last 
with an acceptance accoi ded to no othei pi oduct of mental activity, — 
IS illustrated by eveiy impoitant discoreiy fiom Copernicus to 
Darwin 

The difficulty is to get men to the thinking level Avhicli compels the 
application of scientific truths Piotagoias, that “mighty wise man,” 
as Sociates called him, who was responsible for the aphoiism that man 
IS the measure of all things, would have been tlie fiist to lecognize the 
folty of this standard foi the people at laige But we have gradually 
reached a stage in which knowledge is tianslated into action, made 
helpful for suffering humanity, just as the gieat discoveiies in physics 
and chemistiy have been made useful in the advance of civilization 
We have tiaced medicine through a senes of upwaid steps — a piimi- 
tive stage, in which it emerged fiom magic and leligion into an 
empirical art, as seen among the Egyptians and Babjdonians , a stage 
in which the natural character of disease was lecognized and the impoi- 
tance of its study as a phenomenon of nature was announced , a stage 
m which the structure and functions of the human body were woiked 

2 Works of Wilbatn Harvey, translated by Robert Wilbs, London, 1847, p 582 
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out, a stage m which the clinical and anatomical features of 
Mere deteimined, a stage in which the causes of disoidcis were }iro{il- 
ahty studied, and a final stage, into which we ha\c iiisl cntoied ih-’ 
application of the knowdedge foi their pieNention Science Ins mm- 
pletel}’’ changed man’s attitude tow'aids disease 
Take a lecent conciete illustiation A couple of nc.us auo m 
Philadelphia and in some othei parts of the United Stales i \ci\ 
pecuhai disease appeared, chaiaeteii/ed by a lash upon the skin .'ud 
modeiate fevei, and a constitutional disturbance piopoilionale to tin 
extent and severity of the eruption The malady fii si bi oke nut in the 
members of a ciew' of a private r aclit then m ilie cicw s of olliei i)o its 
and among peisons Ining m the boarding-houses along liic dofks 
It W'as the cause of a gieat deal of siifi'ei mg and dis.rbihtr 

There rveie three couises open to accept the disease as a r isil.ition 
of God, a chastening affliction sent fioni abo\c and to call to lui llie 
spiritual arm of the church Except the “Peculiar Pcojilc” few now 
take this view or adopt this practice The Cliiistiiii Suentist would 
probably deny the existence of the rash and of the fe\ci, lefuM’ to 
lecogm/.e the itching and get himself into li iimonv with the Inlinite 
Thiidly, the irrethod of expeiinrcntal mcdicint 

First, the conditions weie studied iiiidei wIikIi the mdiridu il t m '• 
occuiied The only common factor seemed to be ttrl un sii iv. ni it- 
ti esses iirairufactrned by four dificicnt In ms ill of whidi nbt uiu d t! < 
straw' from the same source 
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SANITATION 

When the thoughtful histoiian gets far enough away fiom the nine- 
teenth centuiy to see it as a whole, no single feature will stand out 
with gieatei distinctness than the fulfilment of the prophecy of 
Descaites that we could be fieed from an infinity of maladies both 
of bod}^ and mind if we had sufficient knowledge of then causes and 
of all the remedies with which nature has piovided us Sanitation 
takes its place among the gieat modem i evolutions — political, social 
and intellectual Great Biitam deseives the ciedit foi the fiist piac- 
tical lecogmtion of the maxim salus popnli supiema lex In the 
middle and lattei pait of the centui}’^ a lemaikable gioup of men, 
Southwood Smith, Chadwick, Budd, Minchison, Simon, Acland, 
Buchanan, J W Russell and Benjamin Waid Richaidson, put 
piactical sanitation on a scientific basis Even hefoie the full demon- 
stiation of the geim theory, they had giasped the conception that the 
battle had to be fought against a living contagion which found m 
poveitj'’, filth and wi etched homes the conditions foi its existence 
One teiiible disease was piactically wiped out m twenty-five 3’^eais of 
haid woik It is difficult to lealize that within the memoij’’ of men 
now living, typhus fevei was one of the gieat scouiges of oui laige 
cities, and bioke out in teiiible epidemics — the most fatal of all to the 
medical piofession In the seveie epidemic in Ii eland in the foi ties 
of the last centuij^ one fifth of all the doctois in the island died of 
t5"phus A bettei idea of the new ciusade, made possible bj’- new 
knowledge, is to be had fiom a consideiation of ceitain diseases 
against which the fight is m active piogiess 

Nothing illustiates moie cleailj'^ the intei dependence of the sciences 
than the lecipiocal impulse given to new leseaiches in pathology and 
entomologj’- b}’- the discoi^'cij’- of the pait plaj’-ed bj’- insects in the 
tiansmission of disease The flea, the louse, the bedbug, the house 
fly, the mosquito, the tick, have all within a few 3^eais taken then 
places as impoitant tiansmitters of disease The fly population may 
be taken as the sanitaiy index of a place The discoveiy, too, that 
insects aie poiteis of disease has led to a gieat extension of oui knowl- 
edge of then life histoi3'’ Early in the mneties, when Di Tha3’'ei and 
I were busy with the stud3'^ of malaria in Baltimoie, we began expeii- 
ments on the possible transmission of the parasites, and a tiamp, Avho 
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as bi ought out by the studies of W H S Jones of Cambiidge, that, 
in pait at least, the physical degeneration in Greece and Rome may 
have been due to the great mciease of this disease Its climcal mam- 
festations weie Avell known and admnably desciibed by the older 
wiiteis In the seventeenth century, as I have alieady told you, the 
lemaikable discoveiy was made tliat the baik of the cinchona tree 
was a specific Between the date of the Countess’s lecoveiy in 
Lima and the 3'^eai 1880 a colossal hteiatuie on the disease had 
accumulated Literally thousands of woikeis liad studied the various 
aspects of its many pioblems, the liteiatuie of this count! 3’’, paiticu- 
laily of the Southern States, in the fiist half of the last century may 
be said to be piedomiuantty malaiial Oidinai3’- obseivation earned 
on foi long centuiies had done as much as was possible In 1880, 
a 3''oung Fiench aimy suigeon, Laveian b3’' name, woilang in Algieis, 
found in the micioscopic examination of the blood that theie weie 
little bodies in the led blood coipuscles, amoeboid in charactei, which 
he believed to be the geims of the disease Vei3'- little attention at 
first was paid to his woik, and it is not suipiismg It was the old 
stoiy of “Wolf, wolf”, theie had been so man3’- supposed “geims” 
that the piofession had become suspicious Seveial veais elapsed 
befoie Suigeon-Geneial Steinbeig called the attention of the Eng- 
lish-spealong woild to Laveian’s work it was taken uji activel3'- m 
Itaty, and in Ameiica b3’^ Councilman, Abbott and b3^ otheis among 
us in Baltimoie The lesult of these widespiead obseivations was 
the confiimation in evei3^ lespect of Laveian’s discovei3'' of the asso- 
ciation with malaiia of a piotozoan parasite This was step numbei 
three Clinical obseivation, empiiical discoveiy of the cure, deteimi- 
nation of the piesence of a paiasite Two othei steps followed 
iapidl3'- Another aimy suigeon, Ronald Ross, woilnng m India, 
influenced b3'' the woik of JManson, pioved that the disease was trans- 
mitted 13^ ceitam varieties of mosquitoes Experiments came m to 
suppoit the studies in etiolog3% two of those ma3'- be quoted Mos- 
quitoes winch had bitten malaiial patients in Ital3'' iveie sent to 
London and there allowed to bite Mr Manson, son of Di klanson 
This gentleman had not lived out of England, wheie theie is now no 
acute malaria He had been a perfectly healthy, strong man In a 
few days following the bites of the infected mosquitoes, he had a 
typical attack of malarial fever 



SAXITATIOX 


The othei expeiiment, though of a difreicnt clnT.ultj )*• (juih 
convincing In cei tain regions ahout Kome in tlic C.inij) uin in ■] in < 
IS so pievalent that, m the autumn, almost e\cr\oiK in (Ik (inlr-it 
IS attacked, paiticulaily if he is a nevcoinei Dr Samlinn nid > 
friend lived m this district fiom June 1 to Scplemhri 1 inon '] in 
test was whether thej'' could live in this e\ceedmc:h dangerous ( lirn dr 
for the tliiee months without catching malaiia if thc\ used strinni nt 
piecautions against the bites of mosquitoes For this jiurjio^-i. (lu Im} 
in vhich thej" lived Avas tlioioughlv vned and the\ skjit undt r 
netting Both of these gentlemen, at the end of the iitiaul li -d 
escaped the disease 

Then came the fifth and final tiiumph — the ]ncAcn{ion of (lu dis- 
ease The anti-malaiial ciusade Avliich has liecn pie.iflied h\ Sir 
Ilonald Ross and has been earned out successfulh on .1 A\ho](sd( 
scale in Italy and in paits of India and Afiica. has icdiucd dinn 
mouslv the incidence of the disease Piofessoi Cclh of Koine in hv 
lectuie loom, has an mteiesting chait vlnch shovs the icdiKtuni in 
the moitality fiom malaiia in Italy since the pie\cntne nn kuh 
liai'c been adopted — the deaths have fallen fiom .iho\e ‘28 000 in 
to belov 2000 in 1910 Tlieie is needed .1 stninig t.unji.nirn nr met 
the disease thioughout the Southern States of this (ountn 

Tlie stoi}’’ of j’^ellow fcA^ei illustiates one of tlie grctcsi ])i.h!i( ■' 
tiiumphs of scientific medicine, indeed, in Men of its f.u-jculini” 
coniineicial consequences, it may lange as one of the fii si athu \ t ne n!'. 
of the lace Evei since the discoveiy of Ameiica, the disc i^c Ii !“ ' ■' 
one of its gi eat seouiges, peimanentlv endemic in the SiianKli M ni 
often extending to the Southern States, occasion.dl\ into tin .N'cth 
‘ind not infiequently it has ciossed the Atlantic Tlic iccokK of d t 
Biitish Aimy m the West Indies shon an appalling cKalli r '(< , d' ■ il\ 
fiom this disease At Jamaica, foi the tnent\ \cit'' endiner in I'* 0- 
the aceiage moitality Acas 101 pei thousand, and 111 ccii nn iik^ n ( 

•IS high as 178 One of the most dicaded of all infLctioiK tl'. I't-ol 

of epidemics in the Southern States liaAC been the occ ’•-ioik of ’ 
spread panic Avitli complete paialysis of commerce Hoc. ajgo L ' c 
the moitality is maA' he pidged fiom the outhre'dc in Plid dt id' i ‘ 
1793 , Allien ten thousand people died 111 three iiKmth- Ii - m - 
demies in Spam in the earh part of the nineteenth ctn’in . • r * 

* Mnlthen Cnrcy V Short Account of the M-diri irt I'eve' PI ’ c'’ ' 1 
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great seventy A glance thiough La Roche’s gieat book® on the 
subject soon gives one an idea of the enormous impoitance of the 
disease in the histoiy of the Southern States Havana, ever since 
its foundation, had been a hotbed of j^ellow fevei The best minds of 
the profession had been atti acted to a solution of the pioblem, but all 
m vain Commission aftei commission had been appointed, with 
negative lesults, various organisms had been desciibed as the cause, 
and theie weie sad illustiations of the tiagedy assoeiated vith investi- 
gations undei taken without proper tiaining or piopei technique By 
the yeai 1900, not onty had the giound been cleaied, but the woik on 
insect-boine disease by Manson and by Ross had given obseiveis an 
important clue It had repeated^ been suggested that some relation 
existed between the bites of mosquitoes and the tropical fevers, par- 
ticularly by that lemaikable student, Nott of Mobile, and the Freneh 
physician, Beauperthuy But the fiist to announce cleaily the mos- 
quito theory of the disease was Carlos Firrla}’- of Havana Early m 
the spring of 1900, duimg the occupation of Cuba by the United 
States, a commission appointed by Surgeon-General Sternberg (him- 
self one of the most energetic students of the disease) undertook fresh 
investigations Dr Walter Reed, Professor of Bacteriologj’- in the 
Army Medical School, was placed m charge Di Can oil of the 
United States Aimj^ Di Agiamonte of Havana and Di Jesse W 
Lazear were the other members At the Johns Hopkins Hospital, we 
were deeply interested in the work, as Di Walter Reed was a fa- 
vorite pupil of Professor Welch, a waim fiiend of all of us, and a 
frequent visitor to our laboratories Dr Jesse Lazear, who had been 
my house physician, had worked with Di Thaj^ei and myself at 
malaria, and gave up the charge of my clinical labor atoij’^ to join the 
commission 

Many scientific discoveries har’^e afforded biilhant illustrations of 
method in leseareh, but m the work of these men one is at a loss to 
know which to admire moie — the remarkable aceuiacj'^ and preeision 
of the experiments, oi the heroism of the men — offieeis and lank and 
file of the United States Army , they knew all the time that thej’" wei e 
playing with death, and some of them had to pay the penalt)’"' The 
demonstration was sueeessful — beyond peiadventuie — that yellorv 
fever could be transmitted by mosquitoes, and equally the negative 

6 R La Roche Yellow Fever, 3 vols , Philadelphia, 1855 
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pi oposition—that it could not be ti ansmitted by f omites An intei val 
of twelve or moie days was found to be necessary aftei the mosquito 
has bitten a yellow fevei patient befoie it is capable of tiansmitting 
the infection. Lazeai peimitted himself to be bitten by a stiay 
mosquito while conducting his expeiiments in the yellow fevei hospi- 
tal Bitten on the tlmteenth, he sickened on the eighteenth and died 
on the twenty-fifth of Septembei, but not until he had succeeded m 
showing in two instances that mosquitoes could convey the infection 
He added anothei to the long list of membeis of the piofession who 
have laid down then lives in seaich of the causes of disease Of such 
men as Lazear and of Mj'^eis of the Liveipool Yellow-Fever Com- 
mission, Dutton and young Manson, may Rtly be sung fiom the 
noblest of American poems the tiibute which Lowell paid to 
Haivaid’s sons who fell m the Wai of Secession 

Many in sad faith sought foi hei, 

Many with ciossed hands sighed for her, 

But these, oui bi others, fought foi hei, 

At life's deal peni wrought for hex, 

So loved hei that they died foi hei 

Foitunately, the commandei-in-chief at the time m Cuba was 
Geneial Leonard Wood, who had been an aimy suigeon, and he was 
the first to appreciate the importance of the discovery. The sanitation 
of Havana was placed in the hands of Di Gorgas, and within nine 
months the city was cleared of yellow fevei, and, with the exception 
of a slight outbreak after the withdiaival of the American troops, has 
since remained fiee fiom a disease which had been its scouige for 
centuries As General Wood lemaiked, “Reed’s discovery has 
resulted m the saving of moie lives annually than weie lost m the 
Cuban Wai, and saves the commercial interest of the woild a greater 
financial loss each ^'^eai than the cost of the Cuban Wai He came 
to Cuba at a time when one thud of the officers of my staff died of 
yellow fevei, and we were discouraged at the failure of oui effoits to 
control it ” Following the example of Havana othei centres v ei e 
attacked, at Veia Ciuz and in Brazil, with the same success, and it is 
safe to say that now, thanks to the leseaiches of Reed and his col- 
leagues, with piojpei measures, no countiy need feai a paralyzing 
outbreak of this once dieaded disease 
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The scientific researches in the last two decades of the nineteenth 
century made possible the completion of the Panama Canal The 
naiiow isthmus sepaiatmg the two gieat oceans and joining the two 
gieat continents, has home foi foui centuries an evil repute as the 
Vniiite Man’s Giave Silent upon a peak of Daiien, stout Cortez with 
eagle ej’^e had gazed on the Pacific As eaily as 1520, Saavedia pio- 
posed to cut a canal thiough the Isthmus Theie the fiist city was 
founded by the conqueiois of the new woild, which still bears the 
name of Panama Spamaids, English and French fought along its 
coasts, to it the founder of the Bank of England took his lU-fated 
colony, Raleigh, Drake, Morgan the buccaneer, and scores of adven- 
tureis seeking gold, found in fever an enemy stronger than the 
Spaniard For years the plague-stricken Isthmus was abandoned to 
the negroes and the half-breeds, until in 1849, stimulated b}’’ the gold 
fever of California, a railwaj’^ was begun by the American engineers, 
Totten and Trautwme, and completed m 1855, a railway every tie of 
which cost the life of a man The dream of navigators and practical 
engineers was taken in hand by Ferdinand de Lesseps in January, 
1881 The story of the French Canal Company is a tragedy unparal- 
leled in the history of finance, and, one may add, m the ravages of 
tropical disease Yellow fever, malaria, dysentery, tj''phus, carried off 
m nine years nearly twenty thousand employees The mortality fre- 
quentl}" rose aboye 100, sometimes to 130, 140 and in Sejitembei, 1885, 
it leached the appalling figure of 176 97 per thousand work people 
This was about the ma\imum death rate of the British Aimj’' in the 
West Indies m the nineteenth century 
When, in 1904, the United States undertook to complete the Canal, 
everyone felt that the success or failure was laigety a matter of sani- 
tarj’^ control The necessaiy knorvledge existed, but under the circum- 
stances could it be made effective^ Manj’^ were doubtful Fortu- 
nately, there was at the time in the United States Army a man who 
had already served an apprenticeship in Cuba, and to whom more than 
to anyone else was due the disappearance of 3 ’'ellow fever from that 
island To a man, the profession in the United States felt that could 
Dr Gorgas be given full control of the sanitary affairs of the Panama 
Zone, the health problem, which meant the Canal problem, could be 
solved There was at first a serious difficult relating to the necessai}" 
administrative control by a sanitaij’^ officer In an interview which 



SANITATION 


229 


Dr Welch and I had with Piesident Roosevelt, he keenly felt this 
difficulty and promised to do his best to have it i ectified It is an open 
secret that at fiist, as was peihaps only natmal, matteis did not go 
very smoothly, and it took a yeai oi moie to get piopeily organized 
Yellov’^ fever lecuiied on the Isthmus m 1904 and m the early part of 
1905 It was leally a colossal task m itself to undertake the cleaning 
of the citj’" of Panama, winch had been foi centuiies a pest-house, 
the moitality in which, even after the American occupation, leached 
duimg one month the late of 71 pei thousand living Theie have 
been a gieat many brilliant illustrations of the piactical application of 
science in pieseivmg the health of a community and in saving life, but 
it IS safe to sa}!- that, consideiing the circumstances, the past histoiy, 
and the extiaordinaiy difficulties to be oveicome, the woik accom- 
plished by the Isthmian Canal Commission is unique The year 1905 
was devoted to oiganization, 3 ''ellow fevei was got iid of, and at the 
end of the j’^eai the total mortality among the whites had fallen to 8 per 
thousand, but among the blacks it was still high, 44 Foi thiee 
years, with a piogiessively mci easing staff which had iisen to above 

40.000, of whom more than 12,000 weie white, the death late piogies- 
sively fell 

Of the SIX important tiopical diseases, plague, which i cached the 
Isthmus one year, was quickly held m check Yellow fevei, the most 
dreaded of them all, never lecuiied Beri-beii, which m 1906 caused 
sixty-eight deaths, has giadually disappeaied The hoolnvoim dis- 
ease, ankylostomiasis, has steadily deci eased Fiom the veiy outset, 
malaiia has been taken as the measuie of sanitaiy efficiency 
Throughout the Fiench occupation it was the chief enemy to be con- 
sidered, not only because of its fatalitj’^, but on account of the pro- 
longed incapacity following infection In 1906, out of eveij'^ 1000 
employees theie were admitted to the hospital fiom malaria 821, in 
1907, 424; m 1908, 282, in 1912, 110, m 1915, 51, in 1917, 14 The 
fatalities fiom the disease have fallen fiom 233 in 1906 to 154 in 1907, 
to 73 in 1908 and to 7 m 1914 The death late foi malaiial fever 
per 1000 population sank fiom 8 49 in 1906 to 0 11 in 1918 Dj’^sen- 
tery, next to malaria the most seiious of the tiopical diseases in the 
Zone, caused 69 deaths in 1906, 48 m 1907, m 1908, with nearly 

44.000, only 16 deaths, and in 1914, 4 ^ But it is when the general 

* Figures for recent years supplied by editors 
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jSgmes are taken that we see the extiaordmai5»- i eduction that has 
taken place Out of evei}^ 1000 engaged in 1908 onty a thud of the 
number died that died in 1906, and half the number that died in 1907 
In 1914, the death late from disease among white males had fallen 
to 3 13 per thousand The rate among the 2674 American women 
and children connected rvith the Commission was only 9 72 per thou- 
sand But b}’- far the most giatifjung reduction is among the blacks, 
among whom the rate from disease had fallen to the surprisingly low 
figure m 1912 of 8 77 per thousand, in 1906 it was 47 per thousand. 
A remarkable result is that in 1908 the combined tropical diseases — 
malaria, dysentery and beii-beii — killed fewer than the two great 
killing diseases of the tempeiate zone, pneumonia and tuberculosis — 
127 m one group and 137 in the other The whole story rs expressed 
in two words, efective o) gamzation, and the special value of this 
experiment m sanitation is that it has been made, and made success- 
full}’-, m one of the great plague spots of the world 
Month by month a little, grey-covered pamplrlet was published by 
Colonel Gorgas, a “Report of the Department of Samtation of the 
Isthmian Canal Commission ” I have been one of the favored to 
whom it has been sent j^ear b}'- 3'-eai, and, keenlj^ interested as I have 
alwa3^s been in infectious diseases, and particular 13’’ in malaria and 
d3^sentei3'-, I doubt if an3mne has read it more faithfulh'- In evidence 
of the extraoidmai3^ advance made m sanitation b3'- Gorgas, I give a 
random example from one of his monthty reports (1912) In a popu- 
lation of more than 52,000, the death late horn disease had fallen 
to 7 31 per thousand , among the whites it was 2 80 and among the 
colored people 8 77 Not onty is the profession indebted to Colonel 
Gorgas and his staff for this remarkable demonstration, but the3'^ have 
offered an example of thoroughness and efiicienc3'^ which has won the 
admiration of the whole rvorld As J B Bishop, secretary of the 
Isthmian Canal Commission, has recently said “The Americans ar- 
rived on the Isthmus in the full light of these two invaluable dis- 
coveiies [the insect transmission of 3'^elloAv fever and malaria] 
Scarcel3’- had they begun active work when an outbreak of 5’-ellow 
fever occurred which caused such a panic throughout then force that 
nothing except the lack of steamship accommodation prevented the 
flight of the entire body from the Isthmus Prompt, intelligent and 
rugoious application of the remedies shown to be eflPective by the 
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mosquito discoveiies not onlj’- checked the piogiess of the pest, but 
banished it foiever fiom the Isthmus In this way, and m this alone, 
was the building of the canal made possible The supieme ciedit foi 
its constiuction theiefoie belongs to the biave men, smgeons of the 
United States Aimy, who by then high devotion to duty and to hu- 
manity iisked then lives in Havana in 1900-1901 to demonstiate the 
tiiith of the mosquito theoij’ 

One disease has still a special claim upon the public in this countiy 
Some foul teen oi fifteen yeais ago, in an address on the pioblem of 
ti^phoid fevei m the United States, I contended that the question was 
no longei in the hands of the piofession In season and out of season 
ive had pleached salvation fiom it m volumes which fill state repoits, 
public health journals and the medical periodicals Though much has 
been done, tj'phoid fevei lemams a question of giave national concein 
You lost in this state'” m 1911 fiom t)’-phoid fever 154 lives, every one 
sacrificed needlessly, eveiy one a victim of neglect and incapacity 
Between 1200 and 1500 peisons had a slow, Imgeimg lUness A 
nation of contradictions and paradoxes — a clean people, by whom 
personal hygiene is carefully cultivated, but it has displayed in 
matters of public sanitation a caielessness simply ciiminal a sensible 
people, among wdiom education is moie wodelj’" diffused than m any 
other countiy, supinely acquiesces in conditions often shameful 
beyond expiession The solution of the pioblem is not very difficult 
What has been done elsewdieie can be done here It is not so much in 
the cities, though her e too the death i ate is still high, but in the smaller 
towms and rural distiicts, m many of wdiich the sanitary conditions are 
still those of the JMiddle Ages How Galen would have tui ned up his 
nose wnth contempt at the wmtei supply of the capital of the Dominion 
of Canada, scourged so disgracefully by typhoid fever of late’ There 
IS no question that the public is aw’’akemng, but many State Boards of 
Health need more efficient orgamzation, and larger appropriations 
Others are models, and it is not for lack of example that many lag 
behind The health officers should have special training m sanitary 
science and special courses leading to diplomas m public health should 
be given m the medical schools Were the health of the people 
made a question of public and not of party policy, only a skilled expert 

V Bishop The French at Panama, p « 

Connecticut 
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could possibly be appointed as a publie health officei, not, as is now so 
often the case, the man Avith the political pull 

It is a long and tragic stoiy in the annals of this countiy That 
distinguished man, the fiist professoi of physic m this Umversity in 
the early yeais of last centuiy, Di Nathan Smith, in that notable 
monograph on “Typhus Fevei” (1824), tells how the disease had 
followed him in his vaiious migiations, fiom 1787, when he began to 
practise, all tlnough his caieei, and could he letuin this yeai, in 
some bundled and foity oi one hundied and lift}’- families of the state 
he would find the same miseiable tiagedy which he had witnessed so 
often m the same heedless saciifice of the young on the altai of 
ignoiance and mcapacit}’^ 


TUBERCULOSIS 

In a population of about one million, seventeen hundied peisons died 
of tubeiculosis in this state in the yeai 1911 — a i eduction in thirty 
yeais of neaily 50 pei cent A geneiation has changed completely 
our outlook on one of the most teiiible scouiges of the race It is 
simply appalling to think of the lavages of tins disease in civilized 
communities Befoie the discoveiy bj*^ Robeit Koch of the bacillus, 
we weie helpless and hopeless, in an Oiieiital fatalism Aie accepted 
with folded hands a state of affaiis which use and wont had made beai- 
able Today, look at the contiast' We aie both helpful and hopeful 
Knowing the cause of the disease, knowing how it is distiibuted, bettei 
able to recognize the eaily sj^mptoms, bettei able to cuie a very con- 
sideiable portion of all eaily cases, we have giadually oigamzed an 
enthusiastic campaign ivhicli is ceitain to lead to luctoiy The figuies 
I have quoted indicate how piogiessively the moitahty is falling 
Only, do not let us be disappointed if this compaiatwely lapid fall is 
not steadily maintained in the countiy at laige It is a long fight 
against a stiong enemy, and at the lowest estimate it will take seveial 
generations befoie tubeiculosis is placed at last, with lepiosj'' and 
t 5 ’^phus, among the vanquished diseases Education, oiganization, co- 
opeiation — ^these are the weapons of oui ivaifaie Into details I need 
not entei The ivork done by the National Association undei the 
stiong guidance of its secretaiy. Mi Fan and, the pioneer studies of 
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Trudeau and the optimism which he has brought into the campaign, 
the splendid demonstration by the New York Boaid of Health of 
what organization can do, have helped immensely in this world-wide 
conflict. 

Some yeais ago, m an address at Edinburgh, I spoke of the tuple 
gospel which man has published — of his soul, of his goods, of his body 
This tlm d gospel, the gospel of his body, which brings man into rela- 
tion with nature, has been a true evangelion, the glad tidings of 
the final conquest of nature by which man has redeemed thousands of 
his fellow men from sickness and from death 
If, in the memorable phrase of the Greek philosopher, Prodicus, 
“That which benefits human life is God,” we may see in this new 
gospel a link hetivixt us and the crowning race of those who e5'-e to e5’-e 
shall look on knowledge, and m whose hand nature shall be an open 
book — an approach to the glorious day of which Shellej’- sings so 
gloriously. 

Happiness 

And Science dawn though late upon the eaith , 

Peace cheers the mind, health renovates the fiame, 

Disease and pleasure cease to mingle heie, 

Reason and passion cease to combat there, 

Whilst mind unfettered o’er the earth extends 
Its all-subduing energies, and wields 
The sceptre of a vast dominion there 

(DKmon of the World, Pt 11 ) 
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